01 Solid fuels (sources, winning, properties) 


01 SOLID FUELS 


Sources, winning, properties 


11/00986 A comparative study on co-combustion 
performance of municipal solid waste and Indonesian coal 
with high ash Indian coal: a thermogravimetric analysis 

Muthuraman, M. et al. Fuel Processing Technology, 2010, 91, (5), 550- 
558. 

In recent years there has been an increasing utilization of coal blends in 
the Indian power industry, with Indonesian coal, due to high ash 
content and shortages in domestic coal production. On the other hand, 
rapid economic growth is aggravating the municipal solid waste (MSW) 
related environmental problems. In this study, an attempt has been 
made to compare the co-combustion characteristics of hydrothermally 
treated MSW and Indonesian coal with high ash Indian coal, so as to 
replace the Indonesian coal with MSW. The effect of blending 
Indonesian coal and hydrothermally treated MSW with Indian coal 
on ignition behaviour was studied. MSW blends of 10%, 20%, 30% and 
50% (in wt%), and an Indonesian blend of 10% with Indian coal were 
tested in a thermogravimetric analyser in the temperature from 
ambient to 700°C with a temperature increase of 10°C/min. From 
the results, at 10% of blend, ignition and carbon burnout were similar 
for Indonesian and MSW blend, analogous to coal combustion and 
even better than the Indonesian coal blend, which indicated the 
feasibility for replacing Indonesian coal with hydrothermally treated 
MSW. Further, the results show a scope to increase the MSW blend in 
Indian coal up to 20%, as the constituents behave as a single fuel. 

11/00987 Distribution of inorganic and organic substances 
in the hydrocyclone separated Slovak sub-bituminous coal 

Zubrik, A. et al. Fuel, 2010, 89, (8), 2126-2132. 

A low-rank Slovak sub-bituminous coal from the Handlova deposit was 
physically treated by washing in a water-only cyclone with the goal to 
find the separation effect for inorganic (mainly Fe-bearing minerals) 
and organic substances (humic acids, diterpanes). A high-quality coal 
product with the ash content in the dry matter of 9.02% and carbon 
content of C d = 68.12% at a mass yield of 29.51% was obtained using 
the water-only cyclone processing. At first, the physically treated coal 
samples were detailed characterized by XRD, 57 Fe Mossbauer spectro¬ 
scopy, FT-IR and HR-TEM. In addition to non-crystalline organic coal 
components, inorganic compounds belonging to silicate minerals 
(kaolinite, muscovite and quartz) as well as to Fe-bearing sulfide 
minerals (pyrite) were identified in the sub-bituminous coal by XRD. 
57 Fe Mossbauer spectroscopy detected the presence of iron carbonate 
(siderite), iron-containing clay mineral and two sulfur-containing 
minerals (pyrite, jarosite) in the untreated coal. On the other hand, 
only one Fe-bearing mineral, (pyrite) was found in the washed coal. 
Effect of the physical separation is also demonstrated in FT-IR spectra, 
where the peak at 1040 cm' 1 representing the silicate component in the 
untreated sample is not detectable in the washed coal sample. Presence 
of extractive organic substances, i.e. humic acids and tetracyclic 
diterpane (16a(i/)-phyllocladane), in the hydrocyclone products is 
also evidenced. It was confirmed that the isolated diterpenoic 
compound is attendant in the washed product with the lowest ash 
content and it is assimilated with the organic part of coal. Surprisingly, 
humic acids were found in the highest concentration in the slurry that 
has the highest content of ash (63.14%). 

11/00988 Occurrence of non-mineral inorganic elements in 
macerals of low-rank coals 

Li, Z. et al. International Journal of Coal Geology, 2010, 81, (4), 242- 
250. 

Electron microprobe study of individual macerals in low-rank coals of 
Permian to Tertiary age from Australia, New Zealand, Indonesia and 
Thailand has shown that measurable proportions of inorganic elements 
are consistently found in organic components, especially the vitrinite 
macerals, in which no minerals or mineral inclusions are visible under 
the microscope. The vitrinites of such coals have been found to contain 
up to around 0.5% Al, 1.5% Ca, 0.1% Mg, 0.7% Fe and 0.2% Ti. The 
Al occurs without measurable proportions of Si, and hence does not 
represent sub-micron clay minerals within the maceral components. 
Inertinite macerals in the coals, such as fusinite, typically contain lesser 
proportions of these elements, and often have no more than back¬ 
ground (<0.05%) concentration levels. Except where soluble minerals 
such as carbonates are also present, the proportion of Ca, Al and Fe 
indicated from microprobe analysis in the macerals, especially in the 
vitrinites, is very close to the mobile proportion of the same elements 
indicated in previous studies from selective leaching techniques. This 
suggests that the elements occur as an inherent part of the organic 


structure in the macerals, possibly as a combination of exchangeable 
ions, carboxylates, chelates and other organometallic compounds; they 
may also be held by physical absorption and adsorption mechanisms, or 
may possibly represent inorganic nanoparticles. The proportions of Al, 
Ca and Fe in the vitrinites of the samples studied decrease with coal 
rank. Although there are exceptions, these and other non-mineral 
inorganic elements (Mg, Ti) are also not usually detected by the 
microprobe in higher rank coals (above 75% carbon in vitrinite or 
around 0.6% vitrinite reflectance). Their absence is probably a 
consequence of expulsion from the maceral structures during the 
progressive aromatization associated with rank advance, by processes 
such as dehydration, decarboxylation and dehydroxylation. 


11/00989 Predicted mineral melt formation by BCURA 
coal sample bank coals: variation with atmosphere and 
comparison with reported ash fusion test data 

Thompson, D. Fuel, 2010, 89, (8), 2062-2071. 

The thermodynamic equilibrium phases formed under ash fusion test 
and excess air combustion conditions by 30 coals of the BCURA coal 
sample bank have been predicted from 1100 to 2000 K using the 
MTDATA computational suite and the MTOX database for silicate 
melts and associated phases. Predicted speciation and degree of 
melting varied widely from coal to coal. Melting under an ash fusion 
test atmosphere of C0 2 : H 2 1:1 was essentially the same as under 
excess air combustion conditions for some coals, and markedly 
different for others. For those ashes which flowed below the fusion 
test maximum temperature of 1773 K flow coincided with 75-100% 
melting in most cases. Flow at low predicted melt formation (46%) for 
one coal cannot be attributed to any one cause. The difference between 
predicted fusion behaviours under excess air and fusion test atmos¬ 
pheres becomes greater with decreasing silica and alumina, and 
increasing iron, calcium and alkali metal content in the coal mineral. 


11/00990 Study on the liquefaction of Shengli lignite with 
NaOH/methanol 

Lei, Z. et al. Fuel Processing Technology, 2010, 91, (7), 783-788. 

The behaviour of liquefaction of Shengli (SL) lignite with NaOH- 
methanol was studied. Based on high content of water in lignite and the 
economy of the process (amounts of NaOH used), the effects of NaOH 
concentration, methanol content and water content on the liquefaction 
behaviour of SL lignite were preliminarily investigated. The results 
show that SL lignite has a good reaction activity, and its conversion and 
product yield reach 98% and 99% at 300 °C for 1 h respectively, when 
the ratio of SL lignite, NaOH and methanol is for 1 g: 1 g: 10 ml. NaOH 
participates in the reaction. The increase of the amount of NaOH 
significantly increases the amount of tetrahydrofuran soluble (THFS) 
fraction. Methanol plays a promotion role in the liquefaction, which 
makes the product yield increase for about 16-23%. Water content has 
little effect on the SL lignite conversion, product yield and the product 
distribution. Solvent-extraction components of liquefaction products of 
SL lignite with NaOH-methanol are mainly THFS, toluene soluble 
(TS), hexane soluble (HS) and water soluble fractions (WS). The FTIR 
analyses of solvent-extraction components show that all of the fractions 
contain OH group, aromatic structure, carbonyl group and aromatic 
ether oxygen group. 


11/00991 TGA and DMA studies of blends from very good 
coking Zofiowka coal and various carbon additives: weakly 
coking coals, industrial coke and carbonized plants 

Krzesinska, M. et al. International Journal of Coal Geology, 2010, 81, 
(4), 293-300. 

The aim of this work is to study the effects of various carbon additives, 
blended with very good coking coal, on the thermal decomposition of 
the blends. The blends possess fixed content (50wt%) of very good 
coking coal from the Zofiowka Mine. The remaining components of 
the blends are worse coking coals collected from the Janina, Krupinski, 
Szczyglowice, Jas-Mos mines (coals of carbon content ranging from 73 
up to 92wt%), and very porous carbons: coke (from the coking plant 
Zdzieszowice), as well as woody stems of bamboo and yucca carbonized 
at 400 °C. The content of porous carbon in a blend does not exceed 
20wt%. Thermogravimetric analysis (TGA) and dynamic mechanical 
analysis (DMA) are used in the study. The weight loss during low- 
temperature pyrolysis (<600°C), and storage/loss elastic moduli 
measured as a function of the increasing temperature are related to 
the kind and concentration of additives. The temperature dependences 
of elastic moduli determined for binary coal blends differ clearly from 
those of ternary coal blends. The consumption of energy during the 
interaction of the components in binary blends was found to be 
distinctly bigger than the one observed for ternary blends. Non¬ 
softening additives such as carbonized plants and low rank coal, 
containing many functional groups, diminish both moduli of the blends 
distinctly. However, the addition of coke does not reduce the value of 
the elastic moduli but increases the width of the maximum occurring in 
the temperature dependence of the moduli. The influence of the coke 
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01 Solid fuels (derived solid fuels) 


Economics, business, marketing, policy 


11/00998 Clean coal technology development in China 

Chen, W. and Xu, R. Energy Policy, 2010, 38, (5), 2123-2130. 

Coal is found in huge amounts throughout the world and is expected to 
play a crucial role as an abundant energy source. However, one critical 
issue in promoting coal utilization is controlling environmental 
pollution. Clean coal technologies are needed to utilize coal in an 
environmentally acceptable way and to improve coal utilization 
efficiency. This paper describes coal’s role in China’s energy system 
and the environmental issues related to coal use. Coal is responsible for 
90% of the S0 2 emissions, 70% of the dust emissions, 67% of the NO* 
emissions, and 70% of the C0 2 emissions. But as the most abundant 
energy resource, it will continue to be the dominant energy supply for a 
long time. Therefore, the development and deployment of clean coal 
technologies are crucial to promote sustainable development in China. 
Clean coal technologies currently being developed in China are 
described including high efficiency combustion and advanced power 
generation technologies, coal transformation technologies, IGCC 
(integrated gasification combined cycle) and carbon capture and 
storage (CCS). Although China only recently began developing clean 
coal technologies, there have been many successes. Most recent orders 
of coal-fired power plants are units larger than 600 MW and new orders 
for supercritical and ultra supercritical systems are increasing rapidly. 
Many national research programs, industrial research programs and 
international collaboration projects have been launched to develop on 
IGCC and CCS systems in China. Finally, suggestions are given on 
how to further promote clean coal technologies in China. 

11/00999 Growing Chinese coal use: dramatic resource and 
environmental implications 

Shealy, M. and Dorian, J. P. Energy Policy, 2010, 38, (5), 2116-2122. 
Chinese coal consumption continues to rise as the country’s economy 
and industry expand. Coal is particularly critical for China’s fast¬ 
growing power sector, generating about 80% of electricity output. 
Notwithstanding the importance of coal and electricity, many inter¬ 
national forecasts today underestimate their rising use in China. This 
paper acknowledges the current world financial crisis and assumes that 
Chinese GDP growth to 2025 will not again approach double-digit 
levels. Using the scenario analysis, this paper demonstrates that even 
with conservative assumptions about Chinese GDP growth and income 
elasticity of electric demand to 2025, the country will likely experience 
much higher coal demand and emit much greater volumes of carbon 
dioxide than forecast by various international energy agencies. The 
paper also analyses how China’s domestic coal reserves may be 
threatened within two decades, possibly affecting long-term economic 
growth in China, as well as world coal prices. 

11/01000 The causal dynamics between coal 
consumption and growth: evidence from emerging market 
economies 

Apergis, N. and Payne, J. E. Applied Energy, 2010, 87, (6), 1972-1977. 
This study examines the relationship between coal consumption and 
economic growth for 15 emerging market economies within a multi¬ 
variate panel framework over the period 1980-2006. The hetero¬ 
geneous panel cointegration results indicate there is a long-run 
equilibrium relationship between real GDP, coal consumption, real 
gross fixed capital formation, and the labour force. While in the long- 
run both real gross fixed capital formation and the labour force have a 
significant positive impact on real GDP, coal consumption has a 
significant negative impact. The panel causality tests show bidirectional 
causality between coal consumption and economic growth in both the 
short and long run. 

11/01001 Use of lower grade coals In IGCC plants with 
carbon capture for the co-production of hydrogen and 
electricity 

Cormos, C.-C. et al. International Journal of Hydrogen Energy, 2010, 
35, (2), 556-567. 

This paper investigates the potential use of lower grade coals in an 
IGCC-CCS plant that generates electricity and produces hydrogen 
simultaneously with carbon dioxide capture and storage. The paper 
underlines one of the main advantages of gasification technology, 
namely the possibility to process lower grade coals, which are more 
widely available than the high-grade coals normally used in European 
power plants. Based on a proposed plant concept that generates about 
400 MW net electricity with a flexible output of 0-50 MW th hydrogen 
and a carbon capture rate of at least 90%, the paper develops fuel 
selection criteria for coal fluxing and blending of various types of coal 
for optimizing plant performance, e.g. oxygen consumption, hydrogen 
production potential, specific syngas energy production per tonne of 
oxygen consumed, etc. These performance indicators were calculated 
for a number of case studies through process flow simulations. The 


main conclusion is that blending of coal types of higher and lower 
grade is more beneficial in terms of operation and cost performance 
than fluxing high-grade coals. 


Derived solid fuels 


11/01002 Applicability of biogas digestate as solid fuel 

Kratzeisen, M. et al. Fuel, 2010, 89, (9), 2544-2548. 

Biogas digestate is a byproduct in biogas plants. Using the dried 
digestate as solid fuel seems to be a promising alternative. Objectives 
were to verily whether digestate from biogas plants is suitable as a solid 
biomass fuel and to classify the digestate according to current 
regulations for biofuels. Combustion experiments in a biomass 
combustion facility were carried out to ascertain both, emissions and 
combustion behaviour. Two different digestates were used as test fuel 
and pressed into pellets. Net calorific value of digestate pellets were 
between 15.8 and 15.0 MJ/kg with water content of 9.2% and 9.9%. Ash 
content was between 14.6% and 18.3%, with softening temperature 
between 1090 and 1110 °C. Major compounds of ash were calcium 
13.6-17.0%, phosphorous 20.4-26.7%, silicon 18.0-30.4% and potass¬ 
ium with 8.5-15.5%. The average concentration of carbon monoxide 
was between 104 and 275 mg/m 3 and 334-398 mg/m 3 of nitrogen oxides. 
Average dust concentration of 100-106 mg/m 3 has been detected, which 
was reduced to 40-43 mg/m 3 by using an electric filter. Chemical 
composition and physical properties of digestate fuel pellets depend on 
the blend of substrates used as feedstock for biogas production. The 
digestates investigated in this study can be recommended as a fuel for 
combustion. The calorific value, the ash properties and the emissions 
allow their use in the investigated solid biomass combustion unit. 
Further investigations are required to cover a broader range of 
digestates and combustion techniques. 

11/01003 Changes in a coke structure due to reaction with 
carbon dioxide 

Pusz, S. et al. International Journal of Coal Geology, 2010, 81, (4), 287- 
292. 

Technological properties of a coke directly depend on a coke structure, 
i.e. on carbon matrix (a solid phase in a porous medium) and on pore 
system. Coke structure is deeply transformed during blast furnace 
operation and one of the most important factors responsible for that is 
the C0 2 gasification. The objective of this work was to investigate 
changes of the physical structure of a coke upon the reaction with 
carbon dioxide to evaluate the effects of structural transformations on 
technological properties of a coke. Selected physical parameters of 
cokes produced in a laboratory scale were carried out prior to and after 
the reaction with C0 2 . The following physical methods were used for 
the study: helium gas densitometry, physical adsorption of N 2 , optical 
microscopy, transmission electron microscopy, ultrasonic measure¬ 
ments and electron paramagnetic resonance spectroscopy. The results 
showed that the reaction with C0 2 distinctly affects the physical 
structure of coke. Coke solid matrix becomes better ordered, with 
greater structural units, while development of pore structure consists in 
the enlargement and coalescence of pores and the increase of specific 
surface area. Great increase of coke porosity after the reaction with 
C0 2 seems to be more affecting the final strength and reactivity of coke 
than the transformation of carbon matrix. 


11/01004 Coke deposition mechanism on the pores 
of a commercial Pt-Re/y-AI 2 0 3 naphtha reforming 
catalyst 

Baghalha, M. et al. Fuel Processing Technology, 2010, 91, (7), 714-722. 
Coke deposition mechanism on a commercial Pt-Re/7-Al 2 03 naphtha 
reforming catalyst was studied. A used catalyst that was in industrial 
reforming operation for 28 months, as well as the fresh catalyst of the 
unit were characterized using XRD, XRF, and nitrogen adsorption/ 
desorption analyses. Carbon and sulfur contents of the fresh and the 
used catalysts were determined using Leco combustion analyser. The 
pore size distributions (PSD) of the fresh and the used reforming 
catalysts were determined using BJH and comparison plot methods. 
The comparison plot method produced the most reasonable PSDs for 
the catalysts. Through comparison of the PSDs of the fresh and the 
used catalysts, it was revealed that coke deposited on both micropores 
and mesopores of the catalyst at a constant thickness of 1.0 nm. The 
constant coke thickness on the catalyst pore walls in the naphtha 
reforming process (temp. ~500 °C) implies that coke deposition 
reaction is the slow controlling step in comparison to the fast mass 
transfer rate of coke ingredients into the pores. The bulk density of the 
deposited coke on the used catalyst was calculated as 0.966 g/cm 3 . 
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11/01005 Mild coal extraction for the production of anode 
coke from Blue Gem coal 

Andrews, R. J. et al. Fuel, 2010, 89, (9), 2640-2647. 

The quality and availability of petroleum coke used in the manufacture 
of carbon anodes for aluminium production is a growing concern to the 
industry. Coke quality and yields have progressively declined as 
changes in refinery practice and the move towards processing an 
increasing proportion of heavier sour crudes have affected coke 
properties, resulting in an increase in the metal impurities and sulfur 
content of the coke. An alternative supply of anode coke is required to 
supplement or eventually replace calcined petroleum coke. The 
significant domestic reserves of coal could represent a viable carbon 
resource for anode production, provided defined coke specifications 
can be met and at a cost that is economically viable. The principal 
objective of this study was to examine the feasibility of producing 
anode grade coke by the UKCAER process for the mild solvent 
extraction of coal. Blue Gem coal from eastern Kentucky was dissolved 
in a high boiling point solvent, the mineral matter and unreacted 
products removed by filtration, and the clean coal liquid converted to 
coke. The performance of the coal in solvent extraction was compared 
to a very reactive coal from western Kentucky. A simple solvent- 
extraction screening test was established to assess potential candidate 
materials and process variables without the need for prolonged and 
complex routines. The coals were assessed in more detail to determine 
the optimum process conditions by conducting larger scale extraction 
tests to yield sufficient material for conversion to coke. The green 
cokes were calcined and the products characterized. The composition 
and structure of the calcined cokes were compared to typical petroleum 
coke and assessed for their use in the fabrication of carbon anodes. 


11/01006 Noncovalent functionalization of carbon 
nanotubes with maleimide polymers applicable to 
high-melting polymer-based composites 

Morishita, T. et al. Carbon, 2010, 48, (8), 2308-2316. 

As novel carbon nanotube (CNT) dispersants are effective not only for 
obtaining stable CNT-dispersed solutions but also for high-melting 
polymer/CNT composites, the authors synthesized maleimide polymers 
(MIPs) using iV-substituted maleimide for imparting physical adsorp¬ 
tion on the CNT surfaces and high heat resistance. The MIPs showed 
strong physical adsorption on various CNT surfaces and good 
solubility in a wide variety of organic solvents, and acted as excellent 
CNT dispersants in these substances. The MIPs on the CNT surfaces 
were very stable at high temperatures (approximately >300 °C) 
required for melt mixing using high-melting polymers. The addition 
of MIP-adsorbed CNTs (CNT/MIPs) to poly(l,4-phenylene sulfide) 
(PPS) as a high-melting polymer was, therefore, effective for dispersing 
CNTs and improving the physical properties of the resulting PPS/CNT/ 
MIP composites, in comparison with the PPS/CNT composites. Even 
at a low CNT loading (1 vol%), the storage modulus of the PPS/CNT/ 
MIP composites increased drastically. Furthermore, thermal conduc¬ 
tivity of the PPS/CNT/MIP composites also improved, in comparison 
with the PPS/CNT composites. These results are considered to be due 
to an increase of interactions between the CNT and PPS matrices, 
caused by the stable formation of MIPs on the CNT surfaces. 


11/01007 Optimization of experimental conditions for 
recovery of coking coal fines by oil agglomeration 
technique 

Chary, G. H. V. C. and Dastidar, M. G. Fuel, 2010, 89, (9), 2317-2322. 
The significance of coking coal in the metallurgical sector as well as the 
meagre coking coal reserves across the globe increase the necessity to 
recover coking coal fines from the fine coking coal slurries generated 
from coal preparation and utilization activities. Oil agglomeration 
studies were carried out by varying the experimental conditions for 
maximum recovery of coking coal fines, i.e. yield of the agglomerates. 
The various operational parameters studied were oil dosage, agitation 
speed, agglomeration time and pulp density. By using Taguchi 
experimental design, oil dosage (20%), agitation speed (llOOrpm), 
agglomeration time (3 min) and pulp density (4.5%) were identified as 
the optimized conditions. A confirmation experiment has also been 
carried out at the optimized conditions. The percentage contribution of 
each parameter on agglomerate yield was analysed by adopting analysis 
of variance (ANOVA) statistical method as well as multiple linear 
regression analysis. The order of influence of the parameters on the 
agglomerate yield is of the following order: pulp density > oil dosage > 
agitation speed > agglomeration time. A mathematical model was 
developed to fit the set of experimental conditions with the yield 
obtained at each test run and also at the optimized conditions. The 
experimentally obtained yield was compared with the predicted yield of 
the model and the results indicate a maximum error of 5% between the 
two. A maximum yield of 90.42% predicted at the optimized conditions 
appeared to be in close agreement with the experimental yield thus 
indicating the accuracy of the model in predicting the results. 


02 LIQUID FUELS 


Sources, properties, recovery 


11/01008 Application of HIGEE process 
intensification technology in synthesis of 
petroleum sulfonate surfactant 

Zhang, D. et al. Chemical Engineering and Processing: Process 
Intensification, 2010, 49, (5), 508-513. 

Petroleum sulfonate surfactant used for enhanced oil recovery was 
synthesized by dilute liquid sulfur trioxide and petroleum fraction of 
Shengli crude oil as raw materials with the application of HIGEE 
process intensification technology. The effects of various experimental 
conditions on the content of active matter and unsulfonated oil were 
investigated. The optimum conditions were selected as solvent/oil mass 
ratio 0.5, SC>3/oil mass ratio 0.525, reaction temperature 30 °C, rotating 
speed 1200 rpm, circulation ratio 4, reaction time 15 min and aging time 
50 min under which the active matter content was up to 45.3 wt% and 
the oil/water interfacial tension was as low as 4.5 x 10 -3 mN/m. The 
higher product quality and higher process efficiency of this new 
technology is proven by a comparison with traditional STR process. 

11/01009 Geochemical characterization of solid 
residues, bitumen and expelled oil based on steam 
pyrolysis experiments from Irati oil shale, Brazil: 
a preliminary study 

Franco, N. et al. Fuel, 2010, 89, (8), 1863-1871. 

Steam pyrolysis experiments were performed on immature samples 
from the Irati oil shale, Parana Basin, Brazil, using a maximum 
temperature of 350 °C with up to 98 h exposure time at that 
temperature. The objectives were to study geochemical and petrogra- 
phical changes in the source material during stepwise increase in 
maturity, in steam conditions, comparing the properties of expelled oil 
with the bitumen retained in the solid residue after experimentation. 
Petrographical and geochemical parameters such as vitrinite reflec¬ 
tance and T max , indicated an increase in maturity related to the 
exposure time of the organic matter to the maximum temperature. 
However, biomarker ratios such as 22S/(22S + 22R) C 3 i and C 32 
homohopanes, 20S/(20S + 20R) and a/J/3/(o:/3/9 + acta) C 2 g sterane, 
which are considered to be indicators of organic matter maturity levels, 
did not reach their equilibrium values. Some biomarkers frequently 
used as indicators of specific sources and/or paleoenvironments of 
deposition such as hopane/sterane ratio, and the concentrations of C27 
and C29 steranes showed significant variations related to the stage of 
maturity. Based on the evaluation of Rock-Eval parameters, the 
transformation ratios in steam pyrolysis conditions reached levels 
higher than 80% in samples having 9 and more hours of exposure time 
to maximum temperature. Bitumen was found to be enriched in 
components of heavier molecular weight (resins and asphaltenes), 
whereas the expelled oils contained higher quantities of aliphatic and 
aromatic components. At relatively low maturity levels the n -alkane 
distribution of expelled oils indicate a somewhat higher maturity level 
when compared to the n -alkane distribution of the bitumen retained in 
the source rock, whereas at higher maturity levels the n -alkane 
distribution for the expelled oil and for the bitumen is very similar. 

11/01010 Improved hydrocarbons analysis of heavy 
petroleum fractions by high temperature comprehensive 
two-dimensional gas chromatography 

Dutriez, T. et al. Fuel, 2010, 89, (9), 2338-2345. 

Conventional comprehensive two-dimensional gas chromatography 
(2D-GC or GC x GC) is now widely used for middle distillates 
analysis; only a few applications are devoted to heavy fractions such 
as vacuum gas oils or vacuum residues. A recent extension of GC x GC 
range in suitable high temperature conditions allowed quantitative 
analysis of a full vacuum gas oil (VGO) up to nC6o- Considering this 
study as a new breakthrough for the challenge of heavy petroleum 
fractions analysis, the application of high-temperature two-dimensional 
gas chromatography (HT-2D-GC) to 12VGOs from different origins 
(geographic and processes) and one de-asphalted oil (DAO) is 
described in this paper. The comparison with standardized methods, 
liquid chromatography and mass spectrometry, illustrates the reliability 
of the method for heavy cuts analysis. Furthermore, quantitative 
distributions by chemical families could be built for the first time, 
which allow a better description and more relevant comparisons 
between heavy petroleum fractions. Except for heavier cuts such as 
DAO, this powerful technique is widely applicable on VGO fractions. 
These results should increase the analytical information concerning 
heavy cuts and will be helpful to understand reactions involved in 
petroleum processes. 
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03 Gaseous fuels (sources, properties, recovery, treatment) 


and mass integration studies are performed to address the following 
items: (a) heating and cooling utilities, (b) combined heat and power 
(process cogeneration), (c) management of process water, 
(d) optimization of tail gas allocation and (e) recovery of catalyst¬ 
supporting hydrocarbon solvents. Finally, these integration studies are 
conducted and the results are documented in terms of conserving 
energy and mass resources as well as providing economic impact. 
Finally, an economic analysis is undertaken to determine the plant 
capacity needed to achieve the break-even point and to estimate the 
return on investment for the base-case study. 

11/01026 Slow oil shocks and the ‘weakening of the oil 
price-macroeconomy relationship’ 

Naccache, T. Energy Policy, 2010, 38, (5), 2340-2345. 

Many papers have documented and analysed the asymmetry and the 
weakening of the oil price-macroeconomy relationship as of the early 
1980s. While there seems to be a consensus about the factors causing 
the asymmetry, namely adjustment costs which offset the benefits of 
low energy prices, the debate about the weakening of the relationship is 
not over yet. Moreover, the alternative oil price specifications which 
have been proposed to restore the stability of the relationship fail to 
cause output or unemployment in post-1980 data. By using the concept 
of accelerations of the oil price, it is shown that the weakening of this 
relationship corresponds to the appearance of slow oil price increases, 
which have less impact on the economy. When filtering out these slow 
oil price variations from the sample, the causality running from the oil 
price to the macroeconomy is rehabilitated and show that far from 
weakening, the oil price accelerations-GDP relationship has even been 
growing stronger since the early 1980s. 


Derived liquid fuels 


11/01027 A review on coal-to-liquid fuels and its coal 
consumption 

Hook, M. and Aleklett, K. International Journal of Energy Research, 
2010, 34, (10), 848-864. 

As the price of oil continues to rise, so interest in alternative fuels 
grows. Coal-to-liquids (CTL) is an alternative liquid fuel that has 
already been commercially and technically established, however there 
are issues that suggest that for the most part, it can only be a minor 
contributor and must be combined with other strategies. Conversion 
ratios for CTL are generally estimated to be between 1 and 2 barrels/ 
ton of coal. This puts a strict limitation on future CTL capacity 
imposed by future coal production volumes, regardless of other factors 
such as economics, emissions or environmental concerns. Assuming 
that 10% of world coal production can be diverted to CTL, the 
contribution to liquid fuel supply will be limited to only a few mega 
barrels per day. This prevents CTL from becoming a viable mitigation 
plan for liquid fuel shortage on a global scale. However, it is still 
possible for individual nations to derive significant shares of their fuel 
supply from CTL, but those nations must also have access to equally 
significant coal production capacities. It is unrealistic to claim that 
CTL provides a feasible solution to liquid fuels shortages created by 
peak oil. 

11/01028 Coalbed methane liquefaction adopting a 
nitrogen expansion process with propane pre-cooling 

Gao, T. et al. Applied Energy, 2010, 87, (7), 2142-2147. 

Coalbed methane (CBM) is an important global energy resource and 
liquefaction is suggested to best utilize it. Different from ordinary 
natural gas, CBM usually contains a high proportion of nitrogen, which 
cannot be removed by purification procedures applied in ordinary 
natural gas liquefaction processes. One approach for separating 
nitrogen from CBM is by distillation after liquefaction. In this way, 
nitrogen is liquefied together with methane, and the liquefaction 
system performance may change along with the nitrogen content of 
CBM feed gas. The liquefaction process adopting nitrogen expansion 
with propane pre-cooling is usually considered suitable for small-scale 
liquefaction plants due to its simplicity and is the focus of this paper. 
Taking the unit product liquefaction power consumption as the major 
index for analysis, optimum parameters of the liquefaction process for 
CBM feed gas containing different nitrogen contents are calculated. 
Based on the optimization results, the effects of nitrogen content as 
well as the other two important technical indexes (liquefaction rate and 
methane recovery rate) on system performance are also investigated. 

11/01029 CoZnAI catalysts for ethanol steam reforming 
reaction 

Noelia Barroso, M. et al. Chemical Engineering Journal, 2010, 158, (2), 
225-232. 


The ethanol steam reforming was studied at 500 and 600 °C on CoZnAI 
catalysts with different Co loading (9 and 25wt%) and a Zn:Al atomic 
ratio that was nearly constant (Zn:Al m 0.6). The catalysts were 
prepared by the citrate sol-gel method and characterized by different 
techniques. They were active in the ethanol steam reforming at 
atmospheric pressure in the temperature range studied, but with 
significant differences in their performance. High hydrogen selectiv- 
ities, better than 80%, were obtained on catalyst with high Co loading 
(25wt%). CO, C0 2 and minor amount of CH 4 were the only carbon 
products at 600 °C. 

11/01030 Methanol or ethanol produced from woody 
biomass: which is more advantageous? 

Hasegawa, F. et al. Bioresource Technology, 2010, 101, (SI), S109-S111. 
In this study, two conversion technologies - methanol synthesis and 
ethanol fermentation - were compared and C0 2 mitigation effect was 
estimated. The biomethanol production process was revealed as being 
preferable to the bioethanol process in terms of thermal efficiency, 
carbon conversion and environmental burden except electrical energy 
consumption. When biofuels are employed in internal combustion 
engines, biomethanol has greater potential for gasoline substitution, 
but the difference in expected C0 2 reduction is rather small due to 
higher power consumption in methanol production. Consequently, 
from a short-term perspective, bioethanol is preferable since it can 
readily substitute the gasoline for conventional vehicles. From a long¬ 
term perspective, however, biomethanol has greater potential for 
gasoline substitution and C0 2 mitigation. 

11/01031 Production of hydrocarbons in Fischer-Tropsch 
synthesis with Fe-based catalyst: investigations of primary 
kerosene yield and carbon mass balance 

Kumabe, K. et al. Fuel, 2010, 89, (8), 2088-2095. 

The Fischer-Tropsch synthesis (FTS) of syngas was carried out using 
Fe-based catalysts in order to produce hydrocarbons (HCs) equivalent 
to kerosene, which is used as an alternative aviation fuel. The FTS was 
conducted in a downdraft continuous-flow-type fixed-bed reactor 
under a temperature of 533-573 K and a pressure of 3.0 MPa. The 
effects of reduction gases and time of the Fe-based catalyst, reaction 
temperature and the chemical species included in the Fe-based catalyst 
on the FTS were studied by focusing on primary kerosene yield and the 
carbon mass balance. The carbon mass balances in the study were 
almost 100%. In C6 + HCs, the selectivity of CO to the Cl 1-04 HCs 
equivalent to kerosene was found to be the second highest, the highest 
being its selectivity to C20 + HCs equivalent to wax. The amount of 
primary kerosene produced was maximum under the following 
conditions: the prepared Fe catalyst did not contain other chemical 
species, the feed ratio of the reduction gases H 2 :CO:N 2 was 2:1:3, the 
catalyst reduction time was 8 h, and the FTS reaction temperature was 
553 K. 
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11/01032 Major ion and isotope geochemistry of fluids and 
gases from coalbed methane and shallow groundwater wells 
in Alberta, Canada 

Cheung, K. et al. Applied Geochemistry, 2010, 25, (9), 1307-1329. 

The production of coalbed methane (CBM) represents an important 
new source of natural gas supply in western Canada. There are, 
however, concerns over potential negative environmental impacts on 
shallow groundwater resources in the hypothetical case that leakage of 
fluids and gases from CBM operations occurs. This paper compares 
major ion and isotope geochemistry data for produced fluids or gases 
from two major coal deposits in western Canada (Mannville Formation 
and the Horseshoe Canyon/Belly River Group) with similar data 
collected for shallow groundwater in south-central Alberta. The 
objective was to generate comprehensive baseline geochemical data 
to determine the key geochemical characteristics and differences of 
produced fluids and gases from two coal deposits and shallow 
groundwater in Alberta and to find parameters that are suitable for 
identifying potential leakage of fluids or gases into shallow ground- 
water. Shallow groundwater had average total dissolved solids (TDS) of 
1037 mg/L. Most samples belonged to the Na-HC0 3 -S0 4 water type 
and average S0 4 _ concentrations were 185 mg/L. The Horseshoe 
Canyon/Belly River Group swabbing fluids had average TDS of 
5427 mg/L, a Na-HC0 3 water type, and average S0 4 _ concentrations 
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and on land under permafrost. Gas hydrate or clathrate consists of 
three general structure types. Depending on the size of the guest 
molecule, natural gas hydrates can consist of any combination of three 
crystal structures: (1) structure I or si, (2) structure II or sll and 
(3) structure H or sH. When pure liquid water freezes it crystallizes 
with hexagonal symmetry, but when it ‘freezes’ as a hydrocarbon 
hydrate it does so with cubic symmetry for si and sll, reverting to 
hexagonal symmetry for sH. Methane hydrates are widespread in sea 
sediments hundreds of meters below the sea floor along the outer 
continental margins and are also found in Arctic permafrost. Some 
deposits are close to the ocean floor and at water depths as shallow as 
150 m, although at low latitudes they are generally only found below 
500 m. The deposits can be 300-600 m thick and cover large horizontal 
areas. Hydrates may affect climate because when warmed or 
depressurized, they decompose and dissociate into water and methane 
gas, one of the greenhouse gases that warms the planet. Methane is a 
greenhouse gas. Discharge of large amounts of methane into the 
atmosphere would cause global warming. Methane hydrates hold the 
danger of natural hazards associated with sea floor stability, release of 
methane to ocean and atmosphere and gas hydrates disturbed during 
drilling pose a safety problem. 

11/01060 Methane hydrates as potential energy resource: 
part 2 - methane production processes from gas hydrates 

Demirbas, A. Energy Conversion and Management , 2010, 51, (7), 1562— 
1571. 

Three processes have been proposed for dissociation of methane 
hydrates: thermal stimulation, depressurization, and inhibitor injec¬ 
tion. The obvious production approaches involve depressurization, 
heating and their combinations. The depressurization method is 
lowering the pressure inside the well and encouraging the methane 
hydrate to dissociate. Its objective is to lower the pressure in the free- 
gas zone immediately beneath the hydrate stability zone, causing the 
hydrate at the base of the hydrate stability zone to decompose. The 
thermal stimulation method is applied to the hydrate stability zone to 
raise its temperature, causing the hydrate to decompose. In this 
method, a source of heat provided directly in the form of injected 
steam or hot water or another heated liquid, or indirectly via electric or 
sonic means. This causes methane hydrate to decompose and generates 
methane gas. The methane gas mixes with the hot water and returns to 
the surface, where the gas and hot water are separated. The chemical 
inhibition method seeks to displace the natural-gas hydrate equilibrium 
condition beyond the hydrate stability zone’s thermodynamic con¬ 
ditions through injection of a liquid inhibitor chemical adjacent to the 
hydrate. In this method, inhibitor such as methanol is injected from 
surface down to methane hydrate-bearing layers. The thermal 
stimulation method is quite expensive. The chemical inhibitor injection 
method is also expensive. The depressurization method may prove 
useful to apply more than one production. 

11/01061 Production of synthetic natural gas (SNG) from 
coal and dry biomass - a technology review from 1950 to 
2009 

Kopyscinski, J. et al. Fuel, 2010, 89, (8), 1763-1783. 

Synthetic natural gas (SNG) production from coal or biomass is 
considered again due to rising prices for natural gas, the wish for less 
dependency from natural gas imports and the opportunity of reducing 
green house gases by CO2 capture and sequestration. Coal and solid 
dry biomass (e.g. wood and straw) have to be converted to SNG by 
thermochemical processes (gasification followed by gas cleaning, 
conditioning, methanation of the producer gas and subsequent gas 
upgrading). During the 1970s, a number of methanation processes have 
been developed comprising both fixed bed and fluidized bed methana¬ 
tion. Meanwhile several new processes are under development, 
especially with a focus on the conversion of biomass. While coal-based 
systems usually involve high pressure cold gas cleaning steps, biomass- 
based systems require, due to the smaller unit size, different gas 
cleaning strategies. Moreover, the ethylene content of a few percent, 
typical for methane-rich producer gas from biomass gasifiers, is a 
challenge for the long-term catalyst stability in adiabatic fixed bed 
methanation due to the inherent high temperatures. This paper reviews 
the processes developed for the production of SNG from coal during 
the 1960s and 1970s and the recent developments for SNG production 
from coal and from dry biomass. 


11/01062 Synthesis of carbon-supported nickel catalysts 
for the dry reforming of CH 4 

Fidalgo, B. et al. Fuel Processing Technology, 2010, 91, (7), 765-769. 
A series of carbon-based nickel (Ni) catalysts was prepared in order to 
investigate the effect of the preparation method on the dispersion of Ni 
and its final catalytic activity in the dry reforming of methane, i.e. 
CH 4 + C0 2 = 2H 2 + 2CO. Three parameters were studied: (i) the 
influence of the surface chemistry of the carbon used as support; 

(ii) the method of drying (conventional vs. microwave drying); and 

(iii) the temperature of the reduction stage. In order to study the role of 


the surface chemistry of the commercial activated carbon used as 
support, the active carbon was tested as received and oxidized. 
Although a better Ni dispersion was achieved over the oxidized 
support, the conversions were much lower. It was also found that 
microwave drying offers various advantages over conventional drying, 
the main one being that less time is required to prepare the catalyst. 
Two reduction temperatures were used (300 and 500 °C), being found 
that it is necessary to adjust this parameter to prevent the Ni particles 


LNG 


11/01063 Cold recovery during regasification of LNG part 
one: cold utilization far from the regasification facility 

La Rocca, V. Energy, 2010, 35, (5), 2049-2058. 

The paper deals with cold recovery during LNG regasification. The 
applications analysed pertain to the use in deep freezing agro food 
industry and in space air conditioning facilities in commercial sector 
(supermarkets and hypermarkets) of cold recovered from the regasi¬ 
fication process. A modular LNG regasification unit is proposed having 
the regasification capacity of 2 BCM/year of gas and it is based on use 
of a power cycle working with ethane, this unit allows operation of cold 
energy transfer, contained in LNG to be regasified, in a range of 
temperatures suitable for multipurpose use of cold, reducing regasi¬ 
fication process irreversibility. Some electric energy is produced by the 
power cycle, but the purpose of the modular unit is to deliver cold 
suitable for industrial and commercial use in the proper temperature 
range utilizing carbon dioxide as secondary fluid to transfer cold from 
regasification site to far end users. The subject is divided in two papers: 
this paper deals with facilities delivering cold released during LNG 
regasification and related pipeline facilities to transfer cold at far end 
users while the other paper pertains to analysis of end users 
applications. Results of a detailed thermodynamic and economic 
analysis demonstrate the suitability of the proposal. 

11/01064 Experimental study on liquid/solid phase change 
for cold energy storage of liquefied natural gas (LNG) 
refrigerated vehicle 

Tan, H. et al. Energy, 2010, 35, (5), 1927-1935. 

The present paper addresses an experimental investigation of the cold 
storage with liquid/solid phase change of water based on the cold 
energy recovery of liquefied natural gas (LNG) refrigerated vehicles. 
Water as a phase change material was solidified outside the heat 
transfer tubes that were internally cooled by cryogenic nitrogen gas 
substituting cryogenic natural gas. The ice layer profiles were recorded 
in different cross-sections observed by digital cameras. The tempera¬ 
tures of cryogenic gas, tube wall and bulk region were measured by 
embedded thermocouples continuously. The results of the smooth tube 
experiments and the thermal resistance analysis prove that the main 
thermal resistance occurs in the gaseous heat transfer fluid inner the 
tube. The enhancement of the inner heat transfer is achieved by adding 
wave-like internal fins. Besides, the results show that the ice layer not 
only increases in radial direction but also propagates in axial direction. 
It distributes in parabolic shape along the tube length due to the 
parabolic axial distribution of the tube wall temperatures. This 
investigation provides valuable references for the design and optimiz¬ 
ation of the cold energy storage unit of LNG refrigerated vehicles and 
for the numerical study on the unsteady two-dimensional conjugated 
heat transfer with phase change. 


11/01065 Life-cycle greenhouse gas analysis of LNG as a 
heavy vehicle fuel in Europe 

Arteconi, A. et al. Applied Energy, 2010, 87, (6), 2005-2013. 

The aim of the present study was to compare the life cycle, in terms of 
greenhouse gas (GHG) emissions, of diesel and liquefied natural gas 
(LNG) used as fuels for heavy-duty vehicles in the European market 
(EU-15). A literature review revealed that the numerous studies 
conducted have reported different results when the authors departed 
from different baseline assumptions and reference scenarios. This 
study concentrated on the European scenario and on heavy-duty road 
transport vehicles, given their important incidence on the global 
emissions of GHG. Two possible LNG procurement strategies were 
considered i.e. purchasing it directly from the regasification terminal 
(LNG-TER) or producing LNG locally (at the service station) with 
small-scale plants (LNG-SSL). The authors ascertained that the use of 
LNG-TER enables a 10% reduction in GHG emissions by comparison 
with diesel, while the emissions resulting from the LNG-SSL solution 
are comparable with those of diesel. 
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11/01066 Design of filament-wound circular toroidal 
hydrogen storage vessels based on non-geodesic fiber 
trajectories 

Zu, L. et al. International Journal of Hydrogen Energy, 2010, 35, (2), 
660-670. 

One of the most important design issues for filament-wound hydrogen 
storage vessels reflects on the determination of the optimal winding 
trajectories. The goal of this paper is to determine the optimal fibre 
paths and the resulting laminated structures for non-geodesically 
overwound circular toroidal hydrogen storage vessels. With the aid of 
the continuum theory and the non-geodesic law, the differential 
equations describing non-geodesic paths on a toroidal surface are 
given. The general criteria for avoiding fibre-bridging and slippage on a 
torus are formulated by differential geometry. The relation between 
the slippage coefficient and the winding angle is obtained to meet 
stable winding requirements. The initial winding angle and the slippage 
coefficient of non-geodesics are considered as the design variables, 
while the minimum shell mass acts as the objective function. The 
optimal non-geodesic trajectories, corresponding to various relative 
bending radii, are determined in order to evaluate the effect of non¬ 
geodesics on the structural performance of toroids. Results indicate 
that circular toroidal vessels designed using the present method show 
better performance than geodesics-based ones, mainly triggered by 
maximum utilization of the laminate strength. The results also reveal 
that the structural efficiency of circular toroidal vessels can be 
significantly improved using non-geodesic winding. 

11/01067 Effects of dark/light bacteria ratio on 
bio-hydrogen production by combined fed-batch 
fermentation of ground wheat starch 

Kargi, F. and Ozmihci, S. Biomass and Bioenergy, 2010, 34, (6), 869- 
874. 

Bio-hydrogen production by combined dark and light fermentation of 
ground wheat starch was investigated using fed-batch operation. Serum 
bottles containing heat-treated anaerobic sludge and a mixture of 
Rhodobacter sp. was fed with a medium containing 20gdm -3 wheat 
powder (WP) at a constant flow rate. The system was operated at 
different initial dark/light biomass ratios (D/L). The optimum D/L 
ratio was 1/2 yielding the highest cumulative hydrogen (1548 cm 3 ), yield 
(65.2cm 3 g _1 starch), and specific hydrogen production rate 
(5.18cm 3 g _1 h _1 ). Light fermentation alone yielded higher hydrogen 
production than dark fermentation due to fermentation of volatile fatty 
acids (VFAs) to H 2 and C0 2 . The lowest hydrogen formation was 
obtained with D/L ratio of 1/1 due to accumulation of VFAs in the 
medium. 


11/01068 Experimental evidence of an upper limit for 
hydrogen storage at 77 K on activated carbons 

Fierro, V. et al. Carbon, 2010, 48, (7), 1902-1911. 

An upper limit for hydrogen storage at 77 K on activated carbons was 
observed in the present experimental work. Such a limit is around 
6.4wt%, i.e. close to the theoretical limit of 6.8wt%. Results of 
hydrogen storage were obtained in three independent laboratories 
using volumetric and gravimetric devices. Lab-made activated carbons 
(ACs) were found to have higher capacities than those of the 
commercial material AX-21. A maximum excess hydrogen storage 
capacity of 6.0 wt% at 77 K and 4 MPa was obtained. This maximum 
was reduced to 0.6 wt% at 298 K and 5 MPa. ACs with surface areas 
( S B et ) as high as 3220 m 2 g -1 were prepared from chemical activation 
of anthracites with alkali (Na and K) hydroxides. At 77 K and 4 MPa, 
excess hydrogen storage capacity was directly correlated with S B et for 
ACs having S B et values lower than 2630 m 2 /g. Flydrogen uptake at 
77 K also correlated with micropore volume and strongly depended on 
average pore diameter. 

11/01069 Factorial design of experiment (DOE) for 
parametric exergetic investigation of a steam methane 
reforming process for hydrogen production 

Hajjaji, N. et al. Chemical Engineering and Processing: Process 
Intensification, 2010, 49, (5), 500-507. 

Flydrogen is expected to play a significant role in future energy systems. 
The efficient production of hydrogen at a minimum cost and in an 
environmentally acceptable manner is crucial for the development of a 
hydrogen-including economy. The exergy analysis is a powerful tool to 
quantify sustainable development potential. An important aspect of 
sustainable development is minimizing irreversibility. The purpose of 
this study is to perform the exergy analysis of a steam methane 
reforming (SMR) process for hydrogen production. As a first step, an 
exergy analysis of an existing process is shown to be an efficient tool to 
critically examine the process energy use and to test for possible savings 
in primary energy consumption. The results of this investigation prove 


that the exergetic efficiency of the SMR process is 65.47%, and the 
majority of destroyed exergy is localized in the reformer with a 65.81% 
contribution to the whole process destroyed exergy. Next, an exergetic 
parametric study of the SMR has been carried out with a factorial 
design of experiment (DOE) method. The influence of the reformer 
operating temperature and pressure and of the steam to carbon ratio 
(S/C) on the process exergetic efficiency has been studied. A second- 
order polynomial mathematical model has been obtained through 
correlating the exergetic efficiencies with the reformer operating 
parameters. The results of this study show that the rational choice of 
these parameters can improve the process exergetic performance. 

11/01070 High-pressure hydrogen storage on microporous 
zeolites with varying pore properties 

Chung, K.-FL Energy, 2010, 35, (5), 2235-2241. 

Hydrogen storage on microporous zeolites was examined using a high 
pressure dose of hydrogen at 30 °C. The roles of the framework 
structure, surface area, and pore volume of the zeolites on hydrogen 
adsorption were investigated. The largest hydrogen storage was 
obtained on the ultra stable Y (USY) zeolite (0.4 wt%). The hydrogen 
adsorption isotherms on the zeolites reached a maximum after a 
hydrogen pressure of 50 bar. The amount of hydrogen adsorption on 
Mordenite (MOR) zeolites increased with increasing Si/Al molar ratio, 
which was achieved by dealumination. The amount of hydrogen 
adsorption increased linearly with increasing pore volume of the 
zeolites. The hydrogen adsorption behaviour was found to be 
dependent mainly on the pore volume of the zeolites. 

11/01071 Hydrogen production from acetate in a cathode- 
on-top single-chamber microbial electrolysis cell with a 
mipor cathode 

Guo, K. et al. Biochemical Engineering Journal, 2010, 51, (1-2), 48-52. 
A cathode-on-top single-chamber microbial electrolysis cell (MEC) 
was constructed by putting the cathode above the anode. The cathode 
was made of mipor titanium tube coated with platinum and the anode 
was graphite granules with exoelectrogens absorbed on its surface. 
Sodium acetate was used as the substrate. In 24 h batch tests, when the 
applied voltages increased from 0.2 V to 1.0 V with an interval of 0.1 V, 
the hydrogen production rates increased from 0.03L/L/d to 1.58L/L/d, 
and the overall hydrogen recoveries increased from 26.03% to 87.73%. 
The maximum overall energy recovery was 86.78% when the applied 
voltage was 0.6 V. Meanwhile, hydrogen production was accompanied 
by evolution of methane, and the main methane producer in this MEC 
was hydrogenotrophic methanogens. The methane production rate 
increased with the increase of the hydrogen production rate when the 
applied voltage was under 0.5 V; however, it maintained approximately 
0.04L/L/d when the applied voltage was above 0.5 V. These results 
demonstrate that putting the cathode above the anode is able to 
increase the hydrogen recoveries but also obtain high hydrogen 
production rates. These results also demonstrate that operating this 
MEC at a relative higher voltage (>0.6 V) is able to reduce methane 
production and improve the hydrogen recovery in 24 h batch tests. 

11/01072 Hydrogen production from urea wastewater using 
a combination of urea thermal hydrolyser-desorber loop and 
a hydrogen-permselective membrane reactor 

Rahimpour, M. R. et al. Fuel Processing Technology, 2010, 91, (6), 600- 
612. 

This work presents novel application of palladium-based membrane in 
a wastewater treatment loop of urea plant for hydrogen production. 
Urea wastewater treatment loop is based on combined thermal 
hydrolysis-desorption operations. The wastewater of urea plant 
includes ammonia and urea which in the current treatment loop; urea 
decomposes to ammonia and carbon dioxide. The catalytic hydrogen- 
permselective membrane reactor is proposed for hydrogen production 
from desorbed ammonia of urea wastewater which much of it 
discharges to air and causes environmental pollution. Therefore 
hydrogen is produced from decomposition of ammonia on nickel- 
alumina catalyst bed simultaneously and permeates from reaction side 
to shell side through thin layer of palladium-silver membrane. Also a 
sweep gas is used in the shell side for increasing driving force. In this 
way, 4588 tons/year hydrogen is produced and environmental problem 
of urea plant is solved. The membrane reactor and urea wastewater 
treatment loop are modelled mathematically and the predicted data of 
the model are consistent with the experimental and plant data that 
show validity of the model. Also the effects of key parameters on the 
performance of catalytic hydrogen-permselective membrane reactor 
such as the temperature, pressure, thickness of Pd-Ag layer, 
configuration of flow and sweep gas flow ratio were examined. 

11/01073 Hydrogen production of the hyperthermophilic 
eubacterium, Thermotoga neapolitana under N 2 sparging 
condition 

Nguyen, T.-A. D. et al. Bioresource Technology, 2010, 101, (SI), S38- 
S41. 
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Gas sparging was found to be a useful technique to reduce hydrogen 
partial pressure in the liquid phase to enhance the hydrogen yields of 
strictly anaerobically fermentative bacteria. The effect of nitrogen (N 2 ) 
sparging on hydrogen yield was investigated in sterile and non-sterile 
conditions using a pure strain of the hyperthermophilic eubacteria. 
Thermotoga neapolitana with glucose or xylose as a carbon source. The 
maximum hydrogen accumulations reached 41% of the gaseous 
mixtures after 30-40 h. Two applications of N 2 sparging after the H 2 
content in the headspace reached the maximum levels gave an increase 
of H 2 production by 78% from 1.82 to 3.24mol H 2 /mol glucose and by 
56% from 1.41 to 2.20mol H 2 /mol xylose. This result suggested that 
the removal of the produced H 2 from the gas headspace of the limited- 
volume, closed culture vial when it achieves the maximum level of H 2 
tolerance of the bacterium is a necessary technique to improve its H 2 


11/01074 H 2 storage on single- and multi-walled carbon 
nanotubes 

Ioannatos, G. E. and Verykios, X. E. International Journal of Hydrogen 
Energy, 2010, 35, (2), 622-628. 

The adsorption of hydrogen on single-walled and multi-walled carbon 
nanotubes (CNTs) was investigated at 77 and 298 K, in the pressure 
range of 0-1000 Torr. The adsorption isotherms indicate that adsorp¬ 
tion follows the Langmuir model. Hydrogen uptakes were found to 
depend strongly on the nature of the CNTs. Single-walled CNTs adsorb 
significantly higher quantities of hydrogen per unit mass of the solid, 
while the opposite is true on a per unit surface area basis. This 
observation implies that adsorption takes place selectively on specific 
sites on the surface. The hydrogen uptake capacity of CNTs was also 
found to be affected by the purity of the materials, increasing with 
increasing purity. Temperature programmed desorption indicated that 
relatively strong adsorption bonds develop between adsorbent and 
adsorbate and that a single type of adsorption site exists on the solid 
surface. 


11/01075 The synthesis and characterization of a super- 
activated carbon containing substitutional boron (BC X ) and 
its applications in hydrogen storage 

Jeong, Y. and Chung, T. C. M. Carbon, 2010, 48, (9), 2526-2537. 

A new family of porous boron-substituted carbon (BC„) materials with 
controlled structure is investigated. The chemistry involves a B- 
precursor polymer, i.e. poly(borachlorophenyldiacetylene), containing 
inorganic additives (templates). At pyrolysis < 400 °C, the B-precursor 
engages in easy inter-chain reactions to form dark solid with high yield 
(>85%). Above 600 °C, the amorphous carbon-like BC X materials 
containing up to 12% B have been prepared, which show an extended 
fused hexagonal ring structure with B-puckered curvature. This out of 
planar B moiety maintains its electron deficiency, due to limited 7r- 
electron delocalization, and exhibits super-activated properties to 
enhance H 2 binding energy (20-10 kj/mol) and adsorption capacity. 
After removing the inorganic additives by water-washing, the resulting 
porous BC* shows a surface area 500-800 m 2 /g. Evidently, the pore size 
distribution is directly related to melting temperature and distribution 
of the inorganic salts. As the temperature increases to > 1400 °C, the 
distorted ring structure gradually flatten out to form a multi-layer 
(crystalline) BC X structure. The resulting planar graphitic layer only 
can accommodate a reduced B content (<3% at 1800°C) and low 
surface area. The B moieties also lose their acidity due to the extensive 
7r-electron delocalization. 


11/01076 Visible light induced hydrogen evolution on new 
hetero-system ZnFe 2 04 /SrTi 0 3 

Boumaza, S. et al. Applied Energy, 2010, 87, (7), 2230-2236. 

The physical properties and photoelectrochemical characterization of 
the spinel ZnFe 2 04, elaborated by chemical route, have been 
investigated for the hydrogen production under visible light. The 
forbidden band is found to be 1.92 eV and the transition is indirectly 
allowed. The electrical conduction occurs by small polaron hopping 
with activation energy of 0.20 eV. p-type conductivity is evidenced from 
positive thermopower and cathodic photocurrent. The flat band 
potential (0.18 Vsce) determined from the capacitance measurements 
is suitably positioned with respect to H 2 0/H 2 level (—0.85 Vsce). 
Hence, ZnFe 2 04 is found to be an efficient photocatalyst for hydrogen 
generation under visible light. The photoactivity increases significantly 
when the spinel is combined with a wide band gap semiconductor. The 
best performance with a hydrogen rate evolution of 9.2 cm 3 h -1 (mg 
catalyst) -1 occurs over the new hetero-system ZnFe 2 04/SrTi03 in 
Na 2 S 2 0 3 (0.025 M) solution. 


11/01077 Visible-light photocatalytic hydrogen production 
from ethanol-water mixtures using a Pt-CdS-Ti0 2 
photocatalyst 

Strataki, N. et al. Catalysis Today, 2010, 151, (1-2), 53-57. 


Hydrogen was produced by photocatalytic treatment of water-ethanol 
mixtures. Nanocrystalline titania films, made of commercial Degussa 
P25, were deposited on transparent conductive glass slides (electrodes) 
bearing a fluorine-doped tin oxide (FTO) layer. The titania film 
covered two-thirds of the area of the electrode. On the remaining one- 
third of the area, Pt was deposited by solution casting. Finally, CdS was 
deposited on nanocrystalline titania. This configuration, which, in 
reality acts as a photoelectrochemical cell with short-circuited anode 
and cathode, was used to photocatalytically treat water-ethanol 
mixtures and produce hydrogen under visible-light irradiation. The 
conductive substrate was necessary to drain photogenerated electrons 
and channel them to the Pt-covered area where reduction interactions 
took place. The CdS/n-Ti0 2 was necessary for visible-light response. 
Spatial separation of Pt from CdS/n-Ti0 2 was chosen because the 
mixture of all three agents, i.e. titania, CdS and Pt was found 
incompatible. In the absence of ethanol, hydrogen production was 
very slow. In the presence of ethanol, the quantity of hydrogen 
increased by about an order of magnitude. 


04 BY-PRODUCTS RELATED 
TO FUELS 

11/01078 Abundances and distribution of minerals and 
elements in high-alumina coal fly ash from the Jungar power 
plant, Inner Mongolia, China 

Dai, S. et al. International Journal of Coal Geology, 2010, 81, (4), 320- 
332. 

The fly ash from the Jungar power plant, Inner Mongolia, China, is 
unique because it is highly enriched in alumina (Al 2 03 > 50%). The fly 
ash mainly consists of amorphous glass and mullite and trace amounts 
of corundum, quartz, char, calcite, K-feldspar, clay minerals, and Fe- 
bearing minerals. The mullite content in fly ash is as high as 37.4% 
because of high boehmite and kaolinite contents in feed coal. 
Corundum is a characteristic mineral formed during the combustion 
of boehmite-rich coal. Samples from the economizer were sieved into 
six size fractions (< 120, 120-160, 160-300, 300-360, 360-500, and 
> 500 mesh) and separated into magnetic, mullite + corundum + 
quartz (MCQ) and glass phases for mineralogical and chemical 
analysis. The corundum content increases but amorphous glass 
decreases with decreasing particle size. Fractions of small particle 
sizes are relatively high in mullite, probably because mullite was 
formed from fine clay mineral particles under high-temperature 
combustion condition. Similarly, fine corundum crystals formed in 
the boiler from boehmite in feed coal. The magnetic phase consists of 
hematite, magnetite, magnesioferrite, and MgFeAlC>4 crystals. The 
MCQ phase is composed of 89% mullite, 6.1% corundum, 4.5% quartz, 
and 0.5% K-feldspar. Overall, the fly ash from the power plant is 
significantly enriched in A1 2 0 3 with an average of 51.9%, but poor in 
Si0 2 , Fe 2 0 3 , CaO, MgO, Na 2 0, P 2 0 5 , and As. Arsenic, Ti0 2 , Th, 
A1 2 0 3 , Bi, La, Ga, Ni, and V are high in mullite, and the magnetic 
matter is enriched in Fe 2 0 3 , CaO, MnO, Ti0 2 , Cs, Co, As, Cd, Ba, Ni, 
Sb, MgO, Zn, and V. The remaining elements are high in the glass 
fraction. The concentration of K 2 0, Na 2 0, P 2 0 5 , Nb, Cr, Ta, U, W, Rb, 
and Ni do not clearly vary with particle size, while Si0 2 and Hg 
decrease and the remaining elements clearly increase with decreasing 
particle size. 

11/01079 Activated carbon prepared from PVDC by NaOH 
activation as electrode materials for high performance 
EDLCs with non-aqueous electrolyte 

X B l In n IJ I of Hydrogen Energy, 2010, 35, (2), 
632-637. 

Mesoporous activated carbons with high surface area have been 
prepared from PVDC by NaOH activation for non-aqueous electric 
double layer capacitors (EDLCs). The BET surface area and pore 
volume of the carbon reach as high as 2675 m 2 g -1 and 1.683 cnrg -1 , 
respectively. The pore size of the carbon distributes mainly in small 
mesopore of 2~4nm, which is ideal for non-aqueous electrolyte 
EDLCs. The unique microstructure features, i.e. very high surface 
area and optimized pore size make the carbon present both a high 
capacitance of 155 F/g and outstanding rate capability in non-aqueous 
electrolytes. As the current density increases to 18000mA/g, it remains 
109 F/g, an attractive value for EDLCs. 

11/01080 Adsorption of complex phenolic compounds on 
active charcoal: breakthrough curves 

Richard, D. et al. Chemical Engineering Journal, 2010, 158, (2), 213- 
219. 
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The transient adsorption of catechol from aqueous solution (C° = 5 kg/ 
m 3 ) on activated carbon in an upflow fixed-bed column at 293 K was 
studied. The critical time at which the early breakthrough of the 
maximum admissible concentration (Cent = 0.3xl0 _3 kg/m 3 ) occurs is 
deduced from a homogeneous surface diffusion model that accounts for 
adsorption equilibrium and mass-transfer kinetics. The mass-transfer 
coefficient is measured using a thin bed adsorption method and a 
correlation is proposed to account for its dependence with the flow 
rate. The sensitivity of the model for the prediction of the critical time 
to the different parameters is discussed and it is found to be mostly 
dependent on the mass-transfer coefficient Kf and the adsorbant mean 
particle diameter dP. In addition, the critical time has been proved to 
increase with the adsorption capacity (? max . The existence of an optimal 
flow of polluted effluent through the column to achieve the removal of 
the pollutant with the highest efficiency is observed. 

11/01081 Adsorption of dibenzothiophenes on activated 
carbons with copper and iron deposited on their surfaces 

Seredych, M. and Bandosz, T. J. Fuel Processing Technology, 2010, 91, 
(6), 693-701. 

Three polymer-derived carbons with iron and different amounts of 
copper on the surface were investigated as adsorbents of dibenzothio- 
phene (DBT) and 4,6-dimethyldibenzothiophene (DMDBT) from 
simulated diesel fuel. To characterize the initial and exhausted carbons 
nitrogen adsorption, elemental analysis, X-ray diffraction (XRD), 
scanning electron microscopy (SEM) and thermal analysis (TA) were 
applied. The selectivities for DBT and DMDBT were calculated with 
reference to naphthalene. In spite of the enhancement in selectivity for 
DBT and DMDBT removal caused by iron and copper species, the 
results indicate that the volume of micropores is the main factor 
governing the amount adsorbed. Oxidation of benzothiophenes is likely 
promoted by iron oxide and copper/copper oxide highly dispersed on 
the surface. The oxidation products are then selectively adsorbed on 
the surface of carbon in larger pores where metal species and 
heteroatoms are the active centres for adsorption of polar species. 

11/01082 Application of wave propagation theory to 
adsorption breakthrough studies of toluene on activated 
carbon fibre beds 

Zhang, X. et al. Carbon, 2010, 48, (8), 2317-2326. 

Based on the wave propagation theory, a dynamics model that 
combines the non-linear equilibrium isotherm and the linear mass- 
transfer equation has been developed to predict the breakthrough 
behaviour of toluene adsorption in a fixed bed packed with activated 
carbon fibres. Experimental results showed that the constant-pattern 
wave model using the Langmuir isotherm equation could capture the 
dynamic behaviour of the adsorption column. Two important par¬ 
ameters, the half breakthrough time (tip) and the volumetric mass- 
transfer coefficients (k G a) in the model were obtained from linear 
fitting of the model to experimental breakthrough data. The k G a value 
was found to be insensitive to the initial concentration and increased 
with the increasing the superficial velocity. It was also observed that 
tip decreases with increasing the superficial velocity and the initial 
concentration, and increases with increasing the bed height. A 
sensitivity analysis showed that external mass-transfer had a much 
stronger influence on the breakthrough curve than internal mass- 
transfer, confirming that the overall mass-transfer for toluene adsorp¬ 
tion onto activated carbon fibres in fixed bed is controlled by external 


11/01083 Development of mesoporous structure and high 
adsorption capacity of biomass-based activated carbon by 
phosphoric acid and zinc chloride activation 

Liou, T.-H. et al. Chemical Engineering Journal, 2010, 158, (2), 129- 
142. 

This paper reports on the preparation of activated carbon from two 
different types of agricultural biomass materials, sugar cane bagasse 
and sunflower seed hull, by phosphoric acid and zinc chloride 
activation. The experiments in this study vary the pre- and post¬ 
treatment procedures, the impregnation ratio of the activating agent, 
and the carbonization temperature. In recent years, the high surface 
area and high mesopore proportion of carbon have attracted a lot of 
attention for potential applications in the ‘green’ resources such as 
hydrogen energy storage and carbon dioxide capture. However, the 
traditional methods for fabricating activated carbon produce a mainly 
microporous structure. The experimental results show that the 
activated carbon produced by base-leaching has a mostly mesoporous 
structure, which effectively enhances its adsorption capacity. The 
carbon materials obtained from zinc chloride activation of both sugar 
cane bagasse and sunflower seed hull have mesopore volumes as high 
as 1.07 and 0.95cm 3 /g, and mesopore contents of 81.2 and 74.0%, 
respectively. The surface area and pore volume of carbon produced 
using zinc chloride activation were higher than that produced using 
phosphoric acid activation. The total activation process of bagasse and 
hull occurs in three reaction stages. This study also presents a 


corresponding pyrolysis mechanism that agrees well with the exper¬ 
imental results. The proposed method of preparing mesoporous 
activated carbon is not complicated, and is suitable to bulk production. 

11/01084 Effect of Ca-substitution in La 3 x Ca x Fe0 3 
perovskites on the catalytic activity for soot combustion 

Jimenez, R. et al. Fuel Processing Technology, 2010, 91, (5), 546-549. 
La!_ x Ca x Fe0 3 (x = 0.1, 0.2, 0.3 and 0.4) perovskites, prepared by the 
citrate method and characterized by AAS, XRD, TPR-H 2 and TPD-0 2 , 
were assayed, and its catalytic activity evaluated for soot combustion, 
using carbon black as a model compound for soot. The catalytic 
activity was determined by non-isothermal thermogravimetric analysis. 
A significant enhancement of the catalytic activity was found by 
increasing the degree of La 3 + substitution by Ca 2 + in the perovskites, 
which coincided with an increase of the a-oxygen concentration and 
thus, a probable enrichment of the CB surface with these oxygenated 
species, at the start of the combustion. 

11/01085 Evaluation of the radiological safety aspects of 
utilization of Turkish coal combustion fly ash in concrete 
production 

Turhan, §. et al. Fuel, 2010, 89, (9), 2528-2535. 

The aim of this study is to evaluate radiological safety aspects of the 
utilization of fly ash in concrete manufacturing in the construction 
industry. The specific activities of 226 Ra, 232 Th and 40 K in 155 concrete 
mixture samples incorporating 10, 20 and 30wt% of fly ash collected 
from the 11 coal-fired thermal power plants were measured by means 
of gamma-ray spectrometry with HPGe detector. The results of the 
measurement were used to evaluate the radiological safety aspects of 
utilization of the fly ash as cement replacement in concrete by assessing 
the radium equivalent activity, the gamma index, the absorbed gamma 
dose rate and the corresponding annual effective dose due to the 
external exposure in indoor. The results of evaluation show that all 
concrete mixture samples are within the recommended safety limits 
except for concrete mixture samples incorporating 30wt% fly ash of 
Kangal coal-fired thermal power plant. 

11/01086 Influence of activated carbons on the kinetics and 
mechanisms of aromatic molecules ozonation 

Merle, T. et al. Catalysis Today, 2010, 151, (1-2), 166-172. 

Companies have been looking for new methods for treating toxic or 
refractory wastewaters; which can mainly be used prior to or after or in 
connexion with biological treatment processes. This paper compares 
conventional ozone oxidation with activated carbon (AC)-promoted 
ozone oxidation, which helps developing a mechanism involving HO 
radical. For a compound which is quite easy to oxidize, such as 2,4- 
dichlorophenol (2,4-DCP), conventional ozonation is efficient enough 
to remove the initial molecule. The mechanism involved mainly 
consists of an electrophilic attack on the aromatic ring, which is 
activated by the donor effect of the —OH group, then followed by a 1,3- 
dipolar cycloaddition (Criegee mechanism) that leads to aliphatic 
species, mainly carboxylic acids. Yet, the addition of AC, through the 
presence of the HO radical, enhances the removal of these species 
which are more refractory. For a refractory compound such as 
nitrobenzene (NB), with a deactivated aromatic ring (because of the 
attractive effect of -N0 2 ), conventional ozonation is inefficient. On 
the contrary, this molecule can be quite easily removed with AC- 
promoted oxidation and it is found that the mechanism (electrophilic 
attack followed by a 1,3-dipolar cycloaddition) is quite similar to the 
one corresponding to conventional ozonation, but with less selectivity. 
For both molecules, a mass balance has established that the by¬ 
products accounting for more than 75% of the remaining COD can be 
quantified. A significant part is composed of carboxylic acids (acetic, 
oxalic, etc.), which could afterwards be easily removed in an industrial 
wastewater treatment process followed by a final biological treatment 
step. 

11/01087 Porous structure and sorption properties of 
nitrogen-containing activated carbon 

Budaeva, A. D. and Zoltoev, E. V. Fuel, 2010, 89, (9), 2623-2627. 
Nitrogen-containing activated carbon (NAC) derived from ammonium 
humates was produced and its porous structure (specific surface, pore 
volume) investigated. The NAC is mesoporous activated carbon with 
surface area of 557m 2 /g and containing 2.4 wt% of nitrogen. Sorption 
characteristics (sorption activity of iodine, methylene blue, benzene 
and metal ions Cu 1+ and Pb 2+ ) of NAC are compared with activated 
charcoal and BAU-A. 


11/01088 Sewage sludge conditioning with coal fly ash 
modified by sulfuric acid 

Chen, C. et al. Chemical Engineering Journal, 2010, 158, (3), 616-622. 
The activated sludge process to treat municipal and industrial 
wastewater produces huge amounts of excess sludge. Chemical 
conditioning has been employed widely to improve sludge mechanical 
dewatering, but the cost is high, thus it is very important to find cheap 
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and effective conditioners. This paper studied the improvement of 
sludge dewaterability with coal fly ash modified by sulfuric acid 
(MCFA). Through orthogonal experiments with specific resistance to 
filtration (SRF) as the target index, acid concentration and soaking 
time were verified to be the important influencing parameters in coal 
fly ash modification. The optimal modification conditions were: acid 
concentration, 4moll -1 ; ratio of acid to coal fly ash, 5:1 mlg -1 ; soaking 
time, 3h. After modification the specific surface area of coal fly ash 
increased from 2.810 to 3.376 m 4 g -1 . The dewaterability and the 
settleability of the conditioned sludge were investigated with vacuum 
filtrating dewatering tests, centrifugal dewatering tests and settling 
experiments. The results showed that SRF of the sludge significantly 
decreased with coal fly ash addition, and the MCFA showed much 
stronger conditioning capacity than the raw coal fly ash. Under a 
MCFA dosage of 273%, the SRF of the sludge decreased from 
1.86 x 10 13 to 4.23 x 10 u mkg _l , and the filter cake moisture decreased 
from 86.90% to 56.52%. The sludge conditioning mechanisms with 
MCFA mainly included improving floe formation through charge 
neutralization and adsorption bridging and providing the water 
transmitting passages by skeleton builder. 

11/01089 Tar removal from biomass pyrolysis gas in 
two-step function of decomposition and adsorption 

Phuphuakrat, T. et al. Applied Energy, 2010, 87, (7), 2203-2211. 

Tar content in syngas pyrolysis is a serious problem for fuel gas 
utilization in downstream applications. This paper investigated tar 
removal, by the two-step function of decomposition and adsorption, 
from the pyrolysis gas. The temperature of the tar decomposition 
process was fixed at 800 °C both with and without steam, with air as the 
reforming agent. Both steam and air had a strong influence on the tar 
decomposition reaction. The reduction of the gravimetric tar mass was 
78% in the case of the thermal cracking, whereas, it was in the range of 
77-92% in the case of the steam and air forming. Under conditions of 
tar decomposition, the gravimetric tar mass reduced, while the yield of 
the combustible gaseous components in the syngas increased. Syn¬ 
chronously, the amount of light tars increased. This should be 
eliminated later by fixed-bed adsorption. Three adsorbents (activated 
carbon, wood chip, and synthetic porous cordierite) were selected to 
evaluate the adsorption performance of light tars, especially of 
condensable tar. Activated carbon showed the best adsorption 
performance among all light tars, in view of the adsorption capacity 
and breakthrough time. On the other hand, activated carbon decreased 
the efficiency of the system due to its high adsorption performance with 
non-condensable tar, which is a combustible substance in syngas. 
Synthetic porous cordierite showed very low adsorption performance 
with almost all light tars, whereas, wood chip showed a high adsorption 
performance with condensable tar and low adsorption performance 
with non-condensable tar. When compared with other adsorbents, 
wood chip showed a prominent adsorption selectivity that was suitable 
for practical use, by minimizing the condensable tar without decreasing 
the efficiency of the system. 

11/01090 The effect of water uptake in ultramicropores on 
the adsorption of water vapour in activated carbon 

Lodewyckx, P. Carbon, 2010, 48, (9), 2549-2553. 

The kinetics of the adsorption of water vapour on activated carbon 
were investigated. The experimental data show two adsorption 
mechanisms: a rather fast one and a very slow one. The first one has 
been modelled previously. The latter is found to be the result of water 
penetrating into ultramicropores with dimensions comparable to that 
of the water molecules. The slow kinetics could be explained by the 
formation of nanochains, not unlike the mechanism that has been 
demonstrated for water adsorption through nanogates in nanohorns. 

11/01091 Thermal performance of a carbon fiber composite 
material heat sink in an FC-72 thermosyphon 

Gandikota, V. et al. Experimental Thermal and Fluid Science, 2010, 34, 
(5), 554-561. 

This study analyses the use of a carbon fibre epoxy heat sink for 
evaporator surface enhancement in a FC-72 thermosyphon. The pin-fin 
heat sink features 945 small-cross-section (1.27 mm by 0.965 mm) fins 
fabricated with an integral base plate. These fins have a high thermal 
conductivity (500W/mK) along the length of the fin. The influence of 
heat load, thermosyphon fill volume, and condenser operating 
temperature on the overall thermal performance is examined. The 
results of this experiment provide significant insight into the possible 
implementation and potential benefits of carbon-fibre heat sink 
technology in two-phase flow leading to significant improvements in 
thermal management strategies for advanced electronics. 
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11/01092 Activation analysis and waste management of 
China ITER helium cooled solid breeder test blanket module 

Han, J. R. et al. Fusion Engineering and Design, 2010, 85, (5), 761-765. 
Activation characteristics have been assessed for the ITER China 
helium cooled solid breeder (CH-HCSB) 3x6 test blanket module 
(TBM). Taking a representative irradiation scenario, the activation 
calculations were performed by FISPACT code. Neutron fluxes distri¬ 
butions in the TBM were provided by a preceding MCNP calculation. 
These fluxes were passed to FISPACT for the activation calculation. 
The main activation parameters of the HCSB-TBM were calculated 
and discussed, such as activity, afterheat and contact dose rate. 
Meanwhile, the dominant radioactivity nuclides and reaction channel 
pathways have been identified. According to the Safety and Environ¬ 
mental Assessment of Fusion Power waste management strategy, the 
activated materials can be re-used following the remote handling 
recycling options. The results will provide useful indications for further 
optimization design and waste management of the TBM. 

11/01093 An integrated translation of design data of a 
nuclear power plant from a specification-driven plant design 
system to neutral model data 

Mun, D. and Yang, J. Annals of Nuclear Energy, 2010, 37, (3), 389-397. 
How to efficiently integrate and manage lifecycle data of a nuclear 
power plant has gradually become an important object of study. 
Because plants usually have a very long period of operation and 
maintenance, the plant design data need to be presented in a 
computer-interpretable form and to be independent of any commercial 
systems. The conversion of plant design data from various design 
systems into neutral model data is therefore an important technology 
for the effective operation and maintenance of plants. In this study, a 
neutral model for the efficient integration of plant design data is 
chosen from among the currently available options and extended in 
order to cover the information model requirements of nuclear power 
plants in Korea. After the mapping of the neutral model and the data 
model of a specification-driven plant design system, a plant data 
translator is also implemented in accordance with the schema mapping 
results. 


11/01094 Criticality and burn up evolutions of the fixed bed 
nuclear reactor with alternative fuels 

§ahin, S. et al. Energy Conversion and Management, 2010, 51, (9), 1781— 
1787. 

Time evolution of criticality and burn-up grades of the fixed bed 
nuclear reactor (FBNR) are investigated for alternative fuels. These 
are: (1) low enriched uranium, (2) weapon grade plutonium, (3) reactor 
grade plutonium and (4) minor actinides in the spent fuel of light water 
reactors (LWRs). The criticality calculations are conducted with 
SCALE 5.1 using S8-P3 approximation in 238 neutron energy groups 
with 90 groups in thermal energy region. The main results of the study 
can be summarized as follows: (1) low enriched uranium (U0 2 ): FBNR 
with an enrichment grade of 9% and 19% will start with A: efr = 1.2744 
and fe eff = 1.36 and can operate ~8 and > 15 years with the same fuel 
charge, where criticality drops to k cts = 1.06 and a burn-up grade of 
54000 and > 110 000 MW.D/t can be attained. (2) Weapon grade 
plutonium: such a high-quality nuclear fuel suggests to be mixed with 
thorium. Second series of criticality calculations are conducted with 
fuel compositions made of thoria (Th0 2 ) and weapon grade Pu0 2 , 
where Pu0 2 component has been varied from 1% to 100%. Criticality 
with k c[[ > 1.0 is achieved by ~2.5% Pu0 2 . At 4% Pu0 2 , the reactor 
criticality will become satisfactory (L off = 1.1121), rapidly increasing 
with more Pu0 2 . A reasonable mixture will by around 20% Pu0 2 and 
80% Th0 2 with a k e ff = 1.2864. This mixed fuel would allow full power 
reactor operation for >20 years and burn-up grade can reach 
136 000 MW.D/t. (3) Reactor grade plutonium: third series of criticality 
calculations are conducted with fuel compositions made of thoria and 
reactor grade Pu0 2 , where Pu0 2 is varied from 1% to 100%. Reactor 
becomes critical by ~8% Pu0 2 content. One can achieve k c ff = 1.2670 
by 35% Pu0 2 and would allow full power reactor operation also for 
>20 years and burn-up grade can reach 123 000 MW.D/t. (4) Minor 
actinides in the spent fuel of LWRs: fourth series of criticality 
calculations are conducted with fuel compositions made of thoria and 
MA0 2 , where MA0 2 is varied from 1% to 100%. Reactor becomes 
critical by ~17% MA0 2 content. Reasonably high reactor criticality 
(k eff = 1.2673) is achieved by 50% MAQ 2 for a reactor operation time 
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about 13 Hz providing a 500 MW fusion source. The DU is in the form 
of a uranium oxycarbide kernel in modified TRISO-like fuel particles 
distributed in a carbon matrix forming 2-cm-diameter pebbles. The 
thermal power is held at 2000 MW by continuously varying the 6 Li 
enrichment in the coolants. There are many options to be considered in 
the engine design including target yield, U-to-C ratio in the fuel, fission 
blanket thickness, etc. Here the authors report results of design 
variations and compare them in terms of various figures of merit such 
as time to reach a desired burnup, full-power years of operation, time 
and maximum burnup at power ramp-down and the overall balance of 
plant utilization. 


Economics, policy, supplies, forecasts 


11/01103 A ‘must-go path’ scenario for sustainable 
development and the role of nuclear energy in the 21st 
century 

Jeong, H.-Y. et al. Energy Policy, 2010, 38, (4), 1962-1968. 

An increase in the world population has accelerated the consumption 
of fossil fuels and deepened the pollution of global environment. As a 
result of these human activities, it is now difficult to clearly guarantee 
the sustainable future of humankind. An intuitional ‘must-go path’ 
scenario for the sustainable development of human civilization is 
proposed by extrapolating the human historical data over 30 years 
between 1970 and 2000. One of the most important parameters in 
order to realize the ‘must-go path’ scenario is the sustainability of 
energy without further pollution. In some countries an expanded use of 
nuclear energy is advantageous to increase sustainability, but fast 
reactor technology and closed fuel cycle have to be introduced to make 
it sustainable. In other countries, the development of cost-effective 
renewable energy, and the clean use of coal and oil are urgently needed 
to reduce pollution. The effect of fast nuclear reactor technology on 
sustainability as an option for near-term energy source is detailed in 
this paper. More cooperation between countries and worldwide 
collaboration coordinated by international organizations are essential 
to make the ‘must-go path’ scenario real in the upcoming 20 or 
30 years. 


11/01104 Computational analysis of neutronic parameters 
for TRIGA Mark-ll research reactor using evaluated nuclear 
data libraries 

Uddin, M. N. et al. Annals of Nuclear Energy, 2010, 37, (3), 302-309. 
The aim of this study is to analyse the neutronic parameters of TRIGA 
Mark-II research reactor using the chain of NJOY-WIMS-CITATION 
computer codes based on evaluated nuclear data libraries CENDL-2.2 
and JEFF-3.1.1. The nuclear data processing code NJOY99.0 has been 
employed to generate the 69 group WIMS library for the isotopes of 
TRIGA core. The cell code WIMSD-5B was used to generate the cross 
sections in CITATION format and then three-dimensional diffusion 
code CITTATION was used to calculate the neutronic parameters of 
the TRIGA Mark-II research reactor. All the analyses were performed 
using the seven-group macroscopic cross section library. The CITA¬ 
TION test-runs using different cross section sets based on different 
models applied in WIMS calculations have shown a strong influence of 
those models on the final integral parameters. Some of the cells were 
specially treated with PRIZE options available in WIMSD-5B to take 
into account the fine structure of the flux gradient in the fuel-reflector 
interface region. It was observed that two basic parameters, the 
effective multiplication factor, k ef f and the thermal neutron flux, were 
in good agreement among the calculated results with each other as well 
as the measured values. The maximum power densities at the hot spot 
were 1.0446E02 W/cc and 1.0426E02W/cc for the libraries CENDL-2.2 
and JEFF-3.1.1 respectively. The calculated total peaking factors 5.793 
and 5.745 were compared to the original SAR value of 5.6325 as well as 
MCNP result. Consequently, this analysis will be helpful to enhance 
the neutronic calculations and also be used for the further thermal- 
hydraulics study of the TRIGA core. 

11/01105 From conventional nuclear power reactors to 
accelerator-driven systems 

Yasin, Z. and Shahzad, M. I. Annals of Nuclear Energy, 2010, 37, (2), 
87-92. 

Spent fuel from nuclear power plants has become one of the key issues 
in the use of nuclear energy. Some problems attributed to the 
conventional nuclear power reactors along with their solutions and a 
historical transition from nuclear power reactors to accelerator-driven 
systems are briefly reviewed in the present work. It is argued that 
accelerator-driven systems (ADS), for transmutation of nuclear waste 
and energy production, are good alternatives to the conventional 
nuclear power plants. Important differences between the conventional 


nuclear reactors and the ADS along with the ADS physics are 
discussed. The ADS is considered to be relatively safe as compared 
to the other nuclear power reactors commonly in use. 


11/01106 Hybrid reactors: nuclear breeding or energy 
production? 

Piera, M. et al. Energy Conversion and Management, 2010, 51, (9), 
1758-1763. 

After reviewing the long-standing tradition on hybrid research, an 
assessment model is presented in order to characterize the hybrid 
performance under different objectives. In hybrids, neutron multipli¬ 
cation in the subcritical blanket plays a major role, not only for energy 
production and nuclear breeding, but also for tritium breeding, which 
is fundamental requirement in fusion-fission hybrids. All three objec¬ 
tives are better achieved with high values of the neutron multiplication 
factor with the obvious and fundamental limitation that it cannot reach 
criticality under any event, particularly, in the case of a loss of coolant 
accident. This limitation will be very important in the selection of the 
coolant. Some general considerations will be proposed, as guidelines 
for assessing the hybrid potential in a given scenario. Those guidelines 
point out that hybrids can be of great interest for the future of nuclear 
energy in a framework of sustainable development, because they can 
contribute to the efficient exploitation of nuclear fuels, with very high 
safety features. Additionally, a proposal is presented on a blanket 
specially suited for fusion-fission hybrids, although this reactor 
concept is still under review, and new work is needed for identifying 
the most suitable blanket composition, which can vary depending on 
the main objective of the hybrid. 


11/01107 Projections of US GHG reductions from nuclear 
power new capacity based on historic levels of investment 

Besmann, T. M. Energy Policy, 2010, 38, (5), 2431-2437. 

Historical rates of capital investment in nuclear plant construction 
were used as a guide to estimate the potential rate of future capacity 
introduction. The total linear rate of capital expenditure over the entire 
period of historical construction from 1964 to 1990 was determined to 
equal $11.5 billion/year, and that for the period of peak construction 
from 1973 to 1985 was computed as $17.9 billion/year, all in 2004 
dollars. These values were used with a variety of current capital cost 
estimates for nuclear construction to obtain several scenarios for 
possible future nuclear capacity additions. These values were used to 
obtain the effect of projected nuclear generating capacity on green¬ 
house gas emissions assuming nuclear would directly replace coal-fired 
generation. It was concluded that actual reductions in emissions would 
not be experienced until 2038, yet growth in emissions from electrical 
production would be slowed through that period. Due to the significant 
time to introduce large-scale changes in the utility sector, nuclear 
energy cannot have a dramatic short-term effect on emissions. Nuclear 
power, however, can have a major positive longer term impact, 
particularly under more favourable cost and investment conditions. 


11/01108 The research reactor radiation emergency 
countermeasure system in Korea 

Kim, H. R. et al. Annals of Nuclear Energy, 2010, 37, (2), 175-179. 

A disaster prevention system was established for a radiation emergency 
from an operation of a research reactor with a thermal power of 
30MW t h in Korea. A national radiation disaster countermeasure 
organization was set up to cope with the radiation emergency classified 
into three cases whose effective doses were more than 1 mSv/h inside 
the nuclear facility, inside the site boundary and outside the site 
boundary. Its role consists of the proclamation and consequent 
withdrawal of a disaster, a general assessment, an emergency medical 
service, a field control, radiation protection, resident protection 
implement, an accident analysis, a security plan, a radiation environ¬ 
mental investigation plan and probe, a radiation environmental effect 
assessment, and others. The emergency planning zone was settled to be 
within a radius of 800 m, the average distance between the site 
boundary and the centre of a research reactor in operation, as a quick 
and effective early countermeasure from the result of the radiation 
environmental effect assessment. The environmental probing zone was 
chosen to extend to a radius of 2 km from a research reactor according 
to the moving path of the radioactive cloud so that a densely populated 
area could be considered and would be extended to 10 km according to 
the radiation level of the research reactor and atmospheric diffusion. 
Practically, the environmental probing is implemented at 22 points 
inside the site and eight points outside the site considering the 
geography, population and the wind direction. The gamma radiation 
dose and atmospheric radioactivity are analysed during an effluence, 
and the radioactivity of a ground surface deposit and an environmental 
sample are analysed after an effluence. The environmental laboratory 
covers the analysis of the gamma radioisotopes, tritium, strontium, 
uranium, gross alpha and beta. It is estimated that the habitability can 
be recovered when the radiation dose rate is less than 1 mSv/h inside 
the site and around the environmental laboratory with the no sign of an 
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effluence of the radioactive material. As a conclusion, it is thought that 
this emergency countermeasure system is effective in a real radiation 
emergency situation. 

11/01109 Thermoeconomic optimization of a hybrid 
pressurized water reactor (PWR) power plant coupled to a 
multi effect distillation desalination system with thermo¬ 
vapour compressor (MED-TVC) 

Ansari, K. et al. Energy, 2010, 35, (5), 1981-1996. 

Thermoeconomic optimization of a typical 1000 MW pressurized water 
reactor (PWR) nuclear power plant coupled to a multi-effect 
distillation (MED) desalination system with thermo-vapour compres¬ 
sor (TVC) is performed. A thermodynamic modelling based on the 
energy and exergy analysis is performed while economic modelling is 
developed based on the total revenue requirement (TRR) method. The 
objective function based on the thermoeconomic analysis is obtained. 
The proposed cogeneration plant, for simultaneous production of 
power and fresh water, including 16 decision variables is proposed for 
thermoeconomic optimization in which the goal is minimizing the cost 
of system product (including the cost of generated electricity and fresh 
water). The optimization process is performed using a stochastic/ 
deterministic optimization approach as a genetic algorithm. It is found 
that thermoeconomic optimization aims at reduction of sub-com¬ 
ponents total costs by reducing either the cost of inefficiency or the cost 
of owning the components, whichever is dominant. For some 
components such as evaporators, the improvement is obtained by 
reducing the owning cost of the sub-system at the cost of reduction of 
the thermodynamic efficiency. For components like as TVC + de¬ 
superheater, improvement is achieved by increasing the thermodyn¬ 
amic efficiency or decreasing the inefficiency cost. 
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11/01110 A new fuzzy adaptive particle swarm optimization 
for daily Volt/Var control in distribution networks 
considering distributed generators 

Niknam, T. et al. Applied Energy, 2010, 87, (6), 1919-1928. 

This paper presents a novel approach for daily Volt/Var control in 
distribution systems using distributed generation (DG) units. The 
impact of DG units on Volt/Var control is significant in a distribution 
network with radial configuration and small XjR ratio. In this paper, a 
price-based approach is adopted to determine the optimum active and 
reactive power dispatch for the DG units, the reactive power 
contribution of the capacitor banks, and the tap settings of the 
transformers in a day in advance. A fuzzy adaptive particle swarm 
optimization (FAPSO) method is used to solve the daily Volt/Var 
control which is a non-linear mixed-integer problem. A mathematical 
expression of the proposed method and its effectiveness using 
simulation results are provided. 

11/01111 A software application for energy flow simulation 
of a grid connected photovoltaic system 

Hamad, A. A. et al. Energy Conversion and Management, 2010, 51, (8), 
1684-1689. 

A computer software application was developed to simulate hourly 
energy flow of a grid connected photovoltaic system. This software 
application enables conducting an operational evaluation of a studied 
photovoltaic system in terms of energy exchange with the electrical 
grid. The system model consists of a photovoltaic array, a converter and 
an optional generic energy storage component that supports scheduled 
charging/discharging. In addition to system design parameters, the 
software uses hourly solar data and hourly load data to determine the 
amount of energy exchanged with electrical grid for each hour of the 
simulated year. The resulting information is useful in assessing the 
impact of the system on demand for electrical energy of a building that 
uses it. The software also aggregates these hourly results in daily, 
monthly and full year sums. The software finds the financial benefit of 
the system as the difference in grid electrical energy cost between two 
simultaneously considered cases. One is with load supplied only by the 
electrical grid, while the other is with the photovoltaic system present 
and contributing energy. The software supports the energy pricing 


scheme used in Jordan for domestic consumers, which is based on slices 
of monthly consumption. By projecting the yearly financial results on 
the system lifetime, the application weighs the financial benefit 
resulting from using the system against its cost, thus facilitating an 
economical evaluation. 

11/01112 Analysis of low temperature solar thermal electric 
generation using regenerative organic Rankine cycle 

Pei, P. et al. Applied Thermal Engineering, 2010, 30, (8-9), 998-1004. 
The innovative configuration of low temperature solar thermal electric 
generation with regenerative organic Rankine cycle (ORC) is designed, 
mainly consisting of small concentration ratio compound parabolic 
concentrators (CPC) and the regenerative ORC. Advantages of the 
innovative configuration such as effectively reducing heat transfer 
irreversibility and permitting the use of thermal storage with phase 
change materials (PCMs) are outlined. The numerical simulation of the 
heat transfer and power conversion processes are carried out based on 
distributed parameters. The effects of regenerative cycle on the collec¬ 
tor, ORC, and overall electricity efficiency are then analysed. The 
results indicate that the regenerative cycle has positive effects on the 
ORC efficiency but negative ones on the collector efficiency due to 
increment of the average working temperature of the first-stage 
collectors. Thus, it is necessary to evaluate the overall electricity effici¬ 
ency when regenerative cycle is adopted. Further investigation shows 
that there are maximum efficiencies for both the ORC and the system 
electric generation on conditions of constant irradiance, evaporation 
temperature, and environment temperature. And the regenerative 
temperature at which the system electricity efficiency reaches its 
maximum is smaller than that at which the ORC efficiency reaches its 
maximum by 12-21 °C. Thus, the regenerative cycle optimization of the 
solar thermal electric generation differs from that of a solo ORC. The 
system electricity efficiency with regenerative ORC is about 8.6% for 
irradiance 750 W/m 2 and is relatively higher than that without the 
regenerative cycle by 4.9%. 

11/01113 Bio-catalyzed electrochemical treatment of real 
field dairy wastewater with simultaneous power generation 

Mohan, S. V. et al. Biochemical Engineering Journal, 2010, 51, (1-2), 
32-39. 

Biologically catalysed electrochemical treatment of real field dairy 
wastewater in association with power generation was studied in single 
chamber non-catalysed microbial fuel cell (MFC, open-air cathode). 
The performance was evaluated at four organic loads employing 
anaerobic mixed consortia as anodic biocatalyst. Experimental data 
illustrated the integrated function of MFC to harness bioelectricity 
from the treatment of dairy wastewater. Along with good substrate 
degradation [chemical oxygen demand (COD), 95.49%], MFC also 
documented good removal of proteins (78.07%), carbohydrates 
(91.98%) and turbidity (99.02%). A steady increase in MFC perform¬ 
ance was observed with increase in substrate load. Maximum 
volumetric power production (1.10W/m 3 ; 308mV; 1.78mA) was 
observed at 4.44kgCOD/m 3 . MFC performance as power generator 
was characterized based on polarization behaviour, cell potentials, 
cyclic voltammetric analysis and sustainable power estimation. In view 
of inherent advantages of the process, if optimized and understood 
well, this integrated approach can be a good replacement for the 
conventional biological and electrochemical wastewater treatment 
processes. 

11/01114 Decentralized electricity system sizing and 
placement in distribution networks 

Niemi, R. and Lund, P. D. Applied Energy, 2010, 87, (6), 1865-1869. 
A rapid method for sizing and placing of distributed electricity 
generation (DES) systems in an electric transmission network in 
respect to voltage has been developed and successfully validated. The 
new tool presented is in particularly useful for avoiding overvoltage 
situations, which are critical for the whole electricity system. The 
results show that DES placement closer to the transformer side is 
always more beneficial in terms of voltage than at the end of the line. 
Depending on the size of the DES unit, both up and downstream flow 
of power may occur. The method can be used for investigating a range 
of different placement and sizing configurations. 

11/01115 Effects of organic loading rates on the 
continuous electricity generation from fermented 
wastewater using a single-chamber microbial fuel cell 

Nam, J.-Y. et al. Bioresource Technology, 2010, 101, (SI), S33-S37. 
Novel coupling of single-chamber microbial fuel cells (MFCs) with 
granular activated carbon anodes were constructed, and their ability to 
produce electricity from fermented wastewater operating in continuous 
mode was investigated. MFCs treating real fermented wastewater can 
generate a power density of approximately 1884 mW/m 3 , which is 
equivalent to approximately 51.5% of that obtained from the MFCs 
(3664 mW/m 3 ) using acetate at the same organic loading rate (OLR) of 
1.92 g/Ld. As the OLR was increased in a stepwise fashion, power 
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and 80% diesel) is 93.19%. Finally, ecological efficiency for conven¬ 
tional diesel is 92.18%, as long as a thermal efficiency of 55% for 
thermoelectric power plants occurs. 

11/01131 Electricity demand load forecasting of the 
Hellenic power system using an ARMA model 

Pappas, S. Sp. et at. Electric Power Systems Research, 2010, 80, (3), 
256-264. 

Effective modelling and forecasting requires the efficient use of the 
information contained in the available data so that essential data 
properties can be extracted and projected into the future. As far as 
electricity demand load forecasting is concerned time series analysis 
has the advantage of being statistically adaptive to data characteristics 
compared to econometric methods which quite often are subject to 
errors and uncertainties in model specification and knowledge of 
causal variables. This paper presents a new method for electricity 
demand load forecasting using the multi-model partitioning theory and 
compares its performance with three other well-established time series 
analysis techniques namely corrected Akaike information criterion, 
Akaike’s information criterion and Schwarz’s Bayesian information 
criterion. The suitability of the proposed method is illustrated through 
an application to actual electricity demand load of the Flellenic power 
system, proving the reliability and the effectiveness of the method and 
making clear its usefulness in the studies that concern electricity 
consumption and electricity prices forecasts. 

11/01132 Electricity market price spike analysis by a hybrid 
data model and feature selection technique 

Amjady, N. and Keynia, F. Electric Power Systems Research, 2010, 80, 
(3), 318-327. 

In a competitive electricity market, energy price forecasting is an 
important activity for both suppliers and consumers. For this reason, 
many techniques have been proposed to predict electricity market 
prices in the recent years. However, electricity price is a complex 
volatile signal owning many spikes. Most of electricity price forecast 
techniques focus on the normal price prediction, while price spike 
forecast is a different and more complex prediction process. Price spike 
forecasting has two main aspects: prediction of price spike occurrence 
and value. In this paper, a novel technique for price spike occurrence 
prediction is presented composed of a new hybrid data model, a novel 
feature selection technique and an efficient forecast engine. The hybrid 
data model includes both wavelet and time domain variables as well as 
calendar indicators, comprising a large candidate input set. The set is 
refined by the proposed feature selection technique evaluating both 
relevancy and redundancy of the candidate inputs. The forecast engine 
is a probabilistic neural network, which are fed by the selected 
candidate inputs of the feature selection technique and predict price 
spike occurrence. The efficiency of the whole proposed method for 
price spike occurrence forecasting is evaluated by means of real data 
from the Queensland and PJM electricity markets. 

11/01133 Electricity regulation and electricity market 
reforms in China 

Ngan, H. W. Energy Policy, 2010, 38, (5), 2142-2148. 

The electricity industry of China has been in a process of reforms since 
the 1980s. This paper gives a review on the three main stages of 
reforms in China so as to trace out key features of various reform 
measures including those for power investment financing, the 
separation between government and power enterprises, and the 
division between power generation firms and power grids. The findings 
suggest that further regulatory change in China’s electricity market 
reform is necessary when integration of the electricity markets and 
increased competition are paving the way ahead for a market-oriented 
structure. Prospective electricity regulation in the form of a strong legal 
system and effective institutions that protect market competition and 
promote appropriate incentives for efficiency are suggested in the 

11/01134 Modeling and analysis of strategic forward 
contracting in transmission constrained power markets 

Yu, C. W. et at. Electric Power Systems Research, 2010, 80, (3), 354- 
361. 

Taking the effects of transmission network into account, strategic 
forward contracting induced by the interaction of generation firms’ 
strategies in the spot and forward markets is investigated. A two-stage 
game model is proposed to describe generation firms’ strategic forward 
contracting and spot market competition. In the spot market, 
generation firms behave strategically by submitting bids at their nodes 
in a form of linear supply function (LSF) and there are arbitrageurs 
who buy and resell power at different nodes where price differences 
exceed the costs of transmission. The owner of the grid is assumed to 
ration limited transmission line capacity to maximize the value of the 
transmission services in the spot market. The Cournot-type compe¬ 
tition is assumed for the strategic forward contract market. This two- 
stage model is formulated as an equilibrium problem with equilibrium 


constraints (EPEC); in which each firm’s optimization problem in the 
forward market is a mathematical program with equilibrium constraints 
(MPEC) and parameter-dependent spot market equilibrium as the 
inner problem. A non-linear complementarity method is employed to 
solve this EPEC model. 


11/01135 Normal boundary intersection method for 
suppliers’ strategic bidding in electricity markets: an 
environmental/economic approach 

Vahidinasab, V. and Jadid, S. Energy Conversion and Management, 
2010, 51, (6), 1111-1119. 

In this paper the problem of developing optimal bidding strategies for 
the participants of oligopolistic energy markets is studied. Special 
attention is given to the impacts of suppliers’ emission of pollutants on 
their bidding strategies. The proposed methodology employs supply 
function equilibrium (SFE) model to represent the strategic behaviour 
of each supplier and locational marginal pricing mechanism for the 
market clearing. The optimal bidding strategies are developed 
mathematically using a bilevel optimization problem where the 
upper-level subproblem maximizes individual supplier payoff and the 
lower-level subproblem solves the independent system operator’s 
market clearing problem. In order to solve market clearing mechanism 
the multiobjective optimal power flow is used with supplier emission of 
pollutants, as an extra objective, subject to the supplier physical 
constraints. This paper uses normal boundary intersection approach for 
generating Pareto optimal set and then fuzzy decision making to select 
the best compromise solution. The developed algorithm is applied to 
an IEEE 30-bus test system. Numerical results demonstrate the 
potential and effectiveness of the proposed multiobjective approach 
to develop successful bidding strategies in those energy markets that 
minimize generation cost and emission of pollutants simultaneously. 

11/01136 Nuclear electricity for sustainable development: 
Egypt a case study 

Comsan, M. N. H. Energy Conversion and Management, 2010, 51, (9), 
1813-1817. 

Egypt is a fast growing country with 78.9 million population and annual 
per capita installed power 0.286 MW as of July 2008. Moderate to 
mature population and economic growth trends forecast population 
and annual per capita installed power to reach 111 millions and 
0.63 MW, respectively by 2032; and 128 millions at per capita power of 
1.02 MW by 2052. With these trends in consideration installed 
electricity generation capacity are forecasted at 70 GW by 2032 and 
132 GW by 2052 as compared to the 2008 installed power of 22.6 GW. 
Meeting these demands is almost impossible using known limited 
national fossil fuel reserves. Current electricity generation policy 
exhausts about 65% of country’s total fossil production. Crude oil 
reserves are expected to deplete by 2012, while gas reserves will be 
overstrained starting from 2030. A major policy shift towards the use of 
non-fossil resources is to be adopted. In the article Egypt’s major 
primary energy resources are evaluated. Electricity generation plans till 
2022 are presented and an electricity generation strategy based on 
gradual introduction of nuclear power starting from 2018 is outlined. A 
balanced generation mix based on 72.7% fossil, 13% nuclear and 14.3% 
renewables is targeted by 2052. The mix is supposed to meet Egypt’s 
electricity needs by 2052 and to improve country’s energy sustainability. 

11/01137 Price transmission in the UK electricity market: 
was NETA beneficial? 

Giulietti, M. et al. Energy Economics, 2010, 32, (5), 1165-1174. 

This paper explores the relationship between domestic retail electricity 
prices in Britain and their determinants in the context of the new 
electricity trading arrangements (NETA) introduced in 2001. The 
authors employ a consistent comparison of wholesale power price 
series before and after NETA, alongside a difference-in-differences 
analysis based on using Scotland as a control. Despite NETA’s stated 
intention of reducing wholesale and thereby retail prices, it is 
concluded that its net effect, alongside other developments, instead 
merely rearranged where money was made in the system. 

11/01138 Regulation strategies of cogeneration of heat and 
power (CHP) plants and electricity transit in Denmark 

Qstergaard, P. A. Energy, 2010, 35, (5), 2194-2202. 

Denmark is in a situation with many scattered sources of electricity that 
are not controlled by the central load dispatch. At the same time, 
Denmark is being used as an electricity transit corridor between the 
hydro-based systems of Norway/Sweden and the thermal systems of 
Germany and continental Europe. Through energy systems analyses 
and load-flow analyses, it is determined that if geographically scattered 
load balancing utilizing the regulation ability of hitherto locally 
controlled plants is introduced while also introducing new dispatchable 
loads in the form of electric vehicles and heat pumps, electricity transit 
is enabled to a higher degree than if central load balancing is 
maintained. This is the case of an intact transmission system as well 
as a system with inoperative transmission lines. With an intact system. 
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were measured in gas samples from S. Pedro da Cova waste pile. The 
exposure to hazardous compounds present in the gas is a serious risk to 
human health and the environment. 

11/01152 Catalytic oxidation kinetics of iron-containing 
carbon particles generated by spraying ferrocene-mixed 
with diesel fuel into a hydrogen-air diffusion flame 

Kim, Y. H. et at. Carbon, 2010, 48, (7), 2072-2084. 

Kinetic measurements of the catalytic oxidation of iron-containing soot 
particles were made for a better understanding of the role of catalytic 
particles in the initiation of soot oxidation. Carbon-based iron- 
containing soot particles were generated by spraying ferrocene-mixed 
with diesel fuel into an oxy-hydrogen flame. A commercial carbon 
black was used as a standard. Their oxidative kinetics and physico¬ 
chemical characteristics were measured by thermogravimetric analysis, 
secondary ion mass spectrometry, X-ray diffraction, gas-cell Fourier- 
transform infrared spectroscopy, induced coupled plasma-atomic 
emission spectroscopy and high-resolution transmission electron 
microscopy. It was found that a tiny amount of ferrocene led to a 
significant reduction in both the on-set temperature and the activation 
energy of soot oxidation. Catalytic oxidation occurred in two 
consecutive steps, as temperature increased. The initiation of oxi¬ 
dation, even with an addition of ferrocene, was controlled mainly by 
surface oxygen complexes and partly by the long-range crystalline order 
of the carbon graphene layer. However, once catalytic oxidation began, 
the progress of the reaction was mainly determined by the amount of 
ferrocene that was added. 

11/01153 Catalytic soot combustion over Ce0 2 -based 
oxides 

Muroyama, H. et at. Catalysis Today, 2010, 153, (3-4), 133-135. 

The catalytic soot combustion, surface area, and reducibility for the 
CeC>2-based oxides were investigated. Carbon black (CB), which was 
used as a model of soot particle, was combusted over 700 °C, while the 
Ce0 2 -based catalysts reduced the CB oxidation temperature by more 
than 150 °C. Although the addition of rare-earth metal oxides to Ce0 2 
increased the surface area, no remarkable improvement of catalytic 
activity was confirmed. The transition metal oxide added to Cc0 2 
significantly promoted the oxidation reaction, and the CuO-Ce0 2 
catalyst exhibited the highest activity despite the lowest surface area of 
all composite oxides investigated. The reduction behaviour of catalysts 
was closely related with the activity of CB oxidation. It was indicated 
that the oxygen species available for the oxidation reaction was 
increased by the addition of transition metal components. When the 
Cu content was varied for the CuO-Ce0 2 catalyst, the optimal amount 
existed for the CB oxidation. 


11/01154 CFD analysis of the effects of co-firing biomass 
with coal 

Ghenai, C. and Janajreh, I. Energy Conversion and Management, 2010, 
51, (8), 1694-1701. 

Computational fluid dynamics (CFD) analysis of the effects of co-firing 
biomass with coal is presented in this study. Coal/biomass co-firing is a 
complex problem that involves gas and particle phases, along with the 
effect of the turbulence on the chemical reactions. The CFD analysis 
includes the prediction of volatile evolution and char burnout from the 
co-pulverized coal/biomass particles along with the simulation of the 
combustion chemistry occurring in the gas phase. The mathematical 
models consist of models for turbulent flow (RNG k-e model); gas 
phase combustion (two-mixture fractions/PDF model); particles 
dispersion by turbulent flow (stochastic tracking model); coal/biomass 
particles devolatilization (two competing rates Kobayashi model); 
heterogeneous char reaction (kinetics/diffusion-limited rate model); 
and radiation (P-1 radiation model). The coal used is a Canadian high 
sulfur bituminous coal. The coal was blended with 5-20% wheat straw 
(thermal basis) for co-firing. The effect of the percentage of biomass 
blended with coal on the flow field, gas and particle temperature 
distribution, particles trajectories and gas emissions (C0 2 and NO*) are 
presented. One important result is the reduction of NO* and C0 2 
emissions when using co-combustion. This reduction depends on the 
proportion of biomass (wheat straw) blended with coal. 

11/01155 Co-firing used engine lubrication oil with LPG in 
furnaces 

Al-Omari, S. A.-B. et al. Energy Conversion and Management, 2010, 51, 
(6), 1259-1263. 

Combustion and heat transfer characteristics obtained based co-firing 
LPG with used engine oils (UEO) in a furnace, are investigated 
experimentally. In an attempt to assess UEO as a fuel, the UEO-based 
results are compared with results obtained using two other fuels, 
namely diesel, and a used cooking oil (UCkO). To ease its admission to 
the furnace and its subsequent vaporization and combustion, UEO is 
preheated by allowing it to flow upwardly in a vertical pipe surrounded 
by hot gases generated from LPG combustion. UEO that reaches the 
tip of the pipe un-vaporized, spills and hence has the chance to further 


heatup and vaporize as it exchanges heat with the upwardly flowing 
LPG combustion gases, in a counter flow process. Runs are divided 
into three groups based on the mass ratio of the liquid-fuel/LPG and 
the mass flow rate of the LPG supplied to the furnace. Ranges of these 
quantities over which UEO qualify as a good fuel and/or good 
promoter to radiation have been identified. 

11/01156 Comprehensive sulfation model verified for T-T 
sorbent clusters during flue gas desulfurization at moderate 
temperatures 

Li, Y. et al. Fuel, 2010, 89, (8), 2081-2087. 

An empirical sulfation model for T-T sorbent clusters was developed 
based on amassed experimental results under moderate temperatures 
(300-800 °C). In the model, the reaction rate is a function of clusters 
mass, S0 2 concentration, C0 2 concentration, calcium conversion and 
temperature. The smaller pore volume partly results in a lower reaction 
rate at lower temperatures. The exponent on S0 2 concentration is 0.88 
in the rapid reaction stage and then decreases gradually as reaction 
progresses. The exponent on the fraction of the unreacted calcium is 
one-third in the first stage and then increases significantly in the 
second stage. The C0 2 concentration has a negative influence on S0 2 
removal, especially for the temperature range of 400-650 °C, which 
should be avoided to achieve a high effective calcium conversion. The 
sulfation model has been verified for the T-T sorbent clusters and has 
also been applied to CaO particles. Over extensive reaction conditions, 
the predictions agree well with experimental data. 

11/01157 Correlating the effects of ash elements and their 
association in the fuel matrix with the ash release during 
pulverized fuel combustion 

Shah, K. V. et al. Fuel Processing Technology, 2010, 91, (5), 531-545. 
During pulverized fuel combustion, inorganic elements such as alkalis, 
sulfur, chlorine, calcium and magnesium, as well as a range of minor 
elements are partly released into the gas phase. These gas-borne 
species can nucleate, coagulate and condense to form either aerosol 
particles or sticky layers on ash particles, leading to ash deposition and 
corrosion problems in power utilities. Furthermore, the fine aerosols 
can lead to harmful gaseous and particulate emissions. It is well 
documented that the mode of occurrence and the chemical speciation 
of ash forming elements in the coal/biomass structure are important for 
the release behaviour of mineral components. In the presented work, 
this is investigated by performing quantitative elemental investigations 
of ash releases for two different coals (a Polish and a British coal) and 
six diverse biomass fuels (wood bark, wood chips, waste wood, olive 
residue, sawdust and straw). The tests are performed within the lab- 
scale combustion simulator) of the Energy Research Centre of the 
Netherlands. The operating conditions applied were that of a typical 
pulverized fuel (PF) fired boiler, i.e. atmospheric pressure, high 
temperatures of 1400-1650 °C, and high heating rate of 10 5 K/s. Gas 
phase elemental release of alkalis, sulfur, chlorine, calcium and 
magnesium has been quantified at relevant high carbon conversion 
levels. With the performed set of experiments several of the past 
observations from the literature are reconfirmed. In addition to this, 
based on the extensive data pool at hand, a simple but reliable 
(R 2 > 0.95) set of linear correlations have been proposed to predict the 
elemental release of potassium, sodium, chlorine and sulfur. It is also 
concluded that such linear expressions can be particularly effective for 
the prediction of elemental release from the fuels of similar 
characteristics, such as woody biomass. 


11/01158 Effect of reactivity loss on apparent reaction 
order of burning char particles 

Murphy, J. J. and Shaddix, C. R. Combustion and Flame, 2010, 157, (3), 
535-539. 

Considerable debate still exists in the char combustion community over 
the expected and observed reaction orders of carbon reacting with 
oxygen. In particular, very low values of the reaction order (approach¬ 
ing zero) are commonly observed in char combustion experiments. 
These observations appear to conflict with porous catalyst theory as 
first expressed by Thiele, which suggests that the apparent reaction 
order must be greater than 0.5. In this work, it is proposed that this 
conflict may be resolved by considering the decrease in char reactivity 
with burnout due to ash effects, thermal annealing, or other 
phenomena. Specifically, the influence of ash dilution of the available 
surface area on the apparent reaction order is explored. Equations 
describing the ash dilution effect are combined with a model for 
particle burnout based on single-film nth-order Arrhenius char 
combustion and yield an analytical expression for the effective reaction 
order. When this expression is applied for experimental conditions 
reflecting combustion of individual pulverized coal particles in an 
entrained flow reactor, the apparent reaction order is shown to be 
lower than the inherent char matrix reaction order, even for negligible 
extents of char conversion. As char conversion proceeds and 
approaches completion, the apparent reaction order drops precipi¬ 
tously past zero to negative values. Conversely, the inclusion of the ash 
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dilution model has little effect on the char conversion profile or char 
particle temperature until significant burnout has occurred. Taken 
together, these results suggest that the common experimental obser¬ 
vation of low apparent reaction orders during char combustion is a 
consequence of the lack of explicit modelling of the decrease in char 
reactivity with burnout. 

11/01159 Evaporation and condensing augmentation of 
water droplets in flue gas 

Miliauskas, G. et al. International Journal of Heat and Mass Transfer, 
2010, 53, (5-6), 1220-1230. 

The unsteady heat and mass transfer of sprayed water in the flue gas is 
modelled according to the iterative method of numerical research. The 
complex ‘droplet problem’ covers the analysis of combined energy 
transfer in a semitransparent droplet, also combined heating and 
evaporation of the droplet. The surface temperature of the evaporating 
droplet is determined, at which the balance of energy fluxes taken to 
the surface and taken from the surface is reached. The thermal state 
mode of an evaporating droplet depends on the way of droplet heating 
as well. The change of thermal state and phase transformations 
parameters of water droplets warming in flue gas is analysed in the 
universal time scale. The initial evaluation of heat energy accumulated 
in exhaust flue gas utilization by water injection is presented. 

11/01160 Experimental flame speed in multi-layered nano- 
energetic materials 

Manesh, N. A. et al. Combustion and Flame, 2010, 157, (3), 476-480. 
This paper deals with the reaction of dense metastable intermolecular 
composite materials, which have a higher density than conventional 
energetic materials. The reaction of a multilayer thin film of aluminium 
and copper oxide has been studied by varying the substrate material 
and thicknesses. The in-plane speed of propagation of the reaction was 
experimentally determined using a time-of-flight technique. The 
experiment shows that the reaction is completely quenched for a 
silicon substrate having an intervening silica layer of less than 200 nm. 
The speed of reaction seems to be constant at 40 m/s for silica layers 
with a thickness greater than 1 pm. Different substrate materials such 
as glass and photoresist were also used. 

11/01161 Flame structure of LPG-air inverse diffusion flame 
in a backstep burner 

Mahesh, S. and Mishra, D. P. Fuel, 2010, 89, (8), 2145-2148. 

The present experimental study characterizes the turbulent LPG 
inverse diffusion flame (IDF) stabilized in a backstep burner in terms 
of visible flame length, dual flame structure, centreline temperature 
distribution, and oxygen concentration. The visible flame length for a 
fixed fuel jet velocity is found to reduce with increase in air jet velocity. 
Besides this, the effect of air and fuel jet velocities on visible flame 
length is interpreted using a new parameter, global momentum ratio 
(GMR). Interestingly, GMR seems to be correlating well with the 
visible flame length for the air and fuel velocity ranges considered in 
the present study. Moreover, the dual flame structure of IDF is 
identified with the help of CH-chemiluminescence signature. The 
existence of dual flame structure of IDF is confirmed further with the 
centreline temperature and oxygen concentration measurements. 

11/01162 Fuels combustion effects on a passive mode 
silver/alumina HC-SCR catalyst activity in reducing NO* 

Theinnoi, K. et al. Chemical Engineering Journal, 2010, 158, (3), 468- 
473. 

The activity of a Ag/Al 2 0 3 catalyst in reducing NO* emissions in a 
passive mode hydrocarbon selective catalytic reduction (HC-SCR) was 
investigated using the exhaust gas from a diesel engine operation on 
diesel, biodiesel (RME) and low temperature Fischer-Tropsch syn¬ 
thetic diesel (SD). The HCpNO* ratio in the engine exhaust from the 
combustion of these fuels followed the order: diesel > SD > biodiesel 
and this order was mirrored in the catalyst activity in reducing NO* in 
presence of hydrogen (1000 ppm). Compared to diesel fuel, biodiesel 
combustion produces a higher amount of NO* with reduced concen¬ 
trations of HCs, while both HC and NO* emissions were reduced in the 
engine exhaust from the combustion of SD fuel. Although, a higher 
NO* reduction in the SCR process was seen in the case of diesel 
fuelling, due to higher HCpNO* ratio in the engine exhaust compared 
to biodiesel (RME) and SD, at low exhaust temperatures (190 °C) there 
was a gradual loss of the catalyst, NO* reduction activity. The 
incorporation of EGR within the engine operation, increased signifi¬ 
cantly HCpNO* ratios in the exhaust, mainly by lowering the NO* 
concentration. Under these conditions, which can assumed to represent 
typical HCiiNO* ratios of a modern automotive diesel engine, higher 
NO* conversion was seen with SD, followed by diesel and biodiesel. 
For all the cases examined here the SD fuelling provides the lowest 
tailpipe NO* emissions. Hydrogen addition, i.e. at 500, 1000, 1500 and 
3000 ppm in the passive mode Ag/Al 2 0 3 SCR catalyst needs to be 
optimized for the different HCpNO* ratios and hydrocarbon species in 
the exhaust from the combustion of the three fuels. 


11/01163 Influence of probe sampling on reacting species 
measurement in diluted combustion 

Lupant, D. et al. Experimental Thermal and Fluid Science, 2010, 34, (5), 
516-522. 

In-flame measurements of temperature and major species are realized 
with intrusive probes in a laboratory scale furnace working in diluted 
combustion. The shape and the position of the reaction zone are 
experimentally identified from the distribution of temperature and 
carbon monoxide in a particular symmetry plane. For this purpose, two 
probes were designed: the sampling probe, to measure species content 
of the gas sample and the suction pyrometer, for the temperature. The 
first is completely cooled to quench the reaction, but the second is just 
partly cooled for handling. However, as both probes take gas sample, 
the species content is available in either case. Consequently the suction 
pyrometer can be used to measure simultaneously temperature and 
species, reducing by half the length of the experimental campaign. 
Comparing species contents on a non-reactive mixture, it has been 
observed that the spatial averaging is the same with both probes. The 
perturbation of the flow is assessed thanks to a CFD modelling of the 
furnace including the probe. Even if it is significant - the differences 
between the computed values and the measurements are about three to 
four times the measurement error - the position and the value of the 
maximum is well captured as well as the opening of the jet. However, 
the species contents measured within a reactive mixture differ 
significantly. For a stable regime, the levels and the distribution of 
CO are similar with both probes, but the gradients at the border of the 
reaction zone are sharper with the suction pyrometer. For another 
regime, for which the reaction zone is lifted and less stable, the fields of 
species are completely different following the probe used. A chemical 
kinetic modelling has shown that the reaction inside the non-cooled 
part of the suction pyrometer is promoted when it is placed in 
particular region. The use of the suction pyrometer as sampling probe 
inside a reaction zone should therefore be avoided even in diluted 
combustion. The error made on the fields of species cannot be 
quantified to be taken into account a posteriori, because in certain 
conditions the results are completely unrealistic. 

11/01164 Modelling anhydrous weight loss of wood chips 
during torrefaction in a pilot kiln 

Repellin, V. et al. Biomass and Bioenergy, 2010, 34, (5), 602-609. 
Beech and spruce chips were torrefied in a batch rotating pilot kiln. For 
each torrefaction the temperature curve of the moving chips bed was 
recorded. The anhydrous weight loss (AWL) of each torrefaction was 
measured. Effect of torrefaction temperature and duration on the 
AWL was studied. In order to optimize short time torrefaction, models 
that can estimate the AWL from the chips temperature curve are 
required. Three phenomenological models were successfully applied. 
They all gave good correlations between experimental and calculated 
AWL. These three models can be employed to optimize industrial 
torrefaction. However, the more complex they are, the more difficult it 
is to understand their physical meaning. It is thus preferable to use 
simple model for the industrial control of torrefaction. 

11/01165 Monitoring combustion systems using HMM 
probabilistic reasoning in dynamic flame images 

Chen, J. et al. Applied Energy, 2010, 87, (7), 2169-2179. 

In this paper, a novel method of on-line flame detection in video is 
proposed. Processing the data generated by an ordinary camera 
monitoring scene, it aims to early detect the current state of the 
combustion system and prevent the system from further degradation 
and occurrence of failure. Due to the dynamic change of the 
combustion system, the turbulent flame flicker produces images with 
different spatial and high temporal resolutions. The proposed method 
consists of hidden Markov model (HMM) and multiway principal 
component analysis (MPCA). MPCA is used to extract the cross¬ 
correlation among spatial relationships in the low dimensional space 
while HMM constructs the temporal behaviour of the sequential 
observation. Although the prior process knowledge may not be 
available in the operation processes, the probability distribution of 
the normal status can be trained by the images collected from the 
normal operation processes. Subsequently, monitoring of a new 
observed image is achieved by a recursive Viterbi algorithm which 
can find the transition state sequence from series of observed image 
data. The proposed method, like the philosophy of traditional 
statistical process control, can generate simple probability monitoring 
charts to track the progress of the current transition state sequence and 
monitor the occurrence of the observable upsets. The advantages of the 
proposed method, data from the monitoring practice in the real 
combustion systems, are presented to help readers delve into the 


11/01166 Numerical simulation of the flow streams 
behavior in a self-regenerative crucible furnace 

Cadavid, F. et al. Applied Thermal Engineering, 2010, 30, (8-9), 826- 
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analysis indicated that contractors can receive high rates of return on 
their invested capital after accounting for inflation and income taxes, 
but limited work opportunities are a concern for them. 

11/01179 Experimental study on buoyant flow stratification 
induced by a fire in a horizontal channel 

Yang, D. et al. Applied Thermal Engineering, 2010, 30, (8-9), 872-878. 
Experiments were carried out in a reduced-scale horizontal channel to 
investigate the fire-induced buoyant flow stratification behaviour, with 
the effect of the velocity shear between the hot buoyant flow and the 
cool air flow considered. This shear intensity was controlled and varied 
by changing the exhaust rate at the ceiling with one of the end of the 
channel opened. The flow pattern was visualized by the aid of a laser 
sheet. The horizontal traveling velocity, vertical temperature profile 
and stratification interface height of the buoyant flow were measured. 
The stratification pattern was found to fall into three regimes. 
Buoyancy force and inertia force, as the two factors that dominate 
the buoyant flow stratification, were correlated through the Froude 
number and the Richardson number. At Region I (Ri > 0.9 or 
Fr < 1.2), the buoyant flow stratification was stable, where a distinct 
interface existed between the upper smoke layer and the lower air layer. 
At Region II (0.3 < Ri < 0.9 or 1.2 < Fr < 2.4), the buoyant flow 
stratification was stable but with interfacial instability. At Range III 
(Ri < 0.3 or Fr > 2.4), the buoyant flow stratification becomes 
unstable, with a strong mixing between the buoyant flow and the air 
flow and then a thickened smoke layer. 

11/01180 Geometric effect of radiative heat exchange 
in concave structure with application to heating of 
steel l-sections in fire 

Wang, Z.-H. International Journal of Heat and Mass Transfer, 2010, 53, 
(5-6), 997-1003. 

In structural fire engineering, it is well-known that the radiative heat 
exchange in unprotected steel I-section is attenuated due to geometric 
effect. An analytical approach to formulate the geometric effect by 
employing view factors is presented in this paper for concave structures 
in general. In particular, the exact solution is extended to predict the 
net radiation flux and the temperature evolution for unprotected steel 
I-sections in fire, which are fully characterized by the I-section aspect 
(width-to-depth) ratio. The proposed method is validated by com¬ 
parison to the conventional model in Eurocode 3, as well as to experi¬ 
mental investigations. The method predicts the transient temperature 
field inside the I-sections with reasonable accuracy, while Eurocode 
provision yields over-estimations. Besides, the effective emissivity is 
found to be insensitive to temperature, but rather controlled by the 
section aspect ratio. 

11/01181 Preparation and characterization of flame 
retardant form-stable phase change materials composed by 
EPDM, paraffin and nano magnesium hydroxide 

Song, G. et al. Energy, 2010, 35, (5), 2179-2183. 

Paraffin, one of the important thermal energy storage materials, 
possesses various desirable characteristics (e.g. high heat of fusion, 
variable phase change temperature, self-nucleating, no phase segre¬ 
gation and low cost), but has low thermal stability and is flammable. In 
the current study, form-stable phase change materials (PCMs) based 
on EPDM (supported material), paraffin (dispersed phase change 
material), nano structured magnesium hydroxide (nano-MH) and red 
phosphorus (RP) with various compositions were prepared. The self- 
synthesized nano-MH has a kind of lamellar structure with good 
dispersal as characterized by X-ray diffraction (XRD) and transmission 
electron microscopy (TEM). The constructional morphology, thermal 
stability, latent heat and flame retardant properties of as-prepared 
form-stable PCM blends were evaluated by using a scanning electron 
microscope (SEM), thermogravimetric analysis (TGA), a differential 
scanning calorimeter (DSC) and limited oxygen index (LOI) tester, 
respectively. The SEM and DSC results show that addition of nano- 
MH and RP has no apparent negative effect on EPDM/paraffin three 
dimensional netted structures and latent heat. The TGA curves 
indicate that inducing the nano-MH into the form-stable PCM blends 
leads to the reinforcement of thermal stability, increasing the amount 
of char residuals at 700 °C thereby improving the flame retarding 
performance. 

11/01182 Way finding during fire evacuation; an analysis of 
unannounced fire drills in a hotel at night 

Kobes, M. et al. Building and Environment, 2010, 45, (3), 537-548. 
Findings in earlier studies on fire evacuation and way-finding suggest 
that building features have an influence on evacuation behaviour. For 
example, way-finding is believed to be strongly dependent on the lay¬ 
out of the building and less dependent on (escape) route signs. 
Although some aspects have been investigated, it has not been 
discussed in great length. In particular, there is little insight into how 
people find their escape routes, and how this process can be supported 
with lay-out and design measures. Thus, there is need for more 


research into the decision-making processes which evacuees go 
through. This paper presents results of 83 evacuation experiments in 
a hotel building at night. The main focus of the study is on way-finding 
during fire evacuation. In the evacuation experiments investigated the 
possible influence of smoke and low placed exit signs on the human fire 
response performance. The experiments are carried out with a 
traditional research method, namely the registration and evaluation 
of unannounced fire drills. The study is conducted as part of the 
validation of a new research method that makes use of serious gaming. 
The results of the study suggest that smoke has influence on the route 
choice: when no smoke is perceptible the majority of the participants 
escape via the main exit and when smoke blocks the route towards the 
main exit, the majority of the participants escape via the fire exit. 
Furthermore, low placed exit signs appear to have a positive influence 
on the use of the nearest fire exit. The personal feature of prior 
knowledge of the surroundings (or type of surroundings) is also found 
to have a positive influence on the use of the nearest fire exit. Self- 
assessments and interviews after a fire evacuation are found to be a 
disputable method for research on human behaviour in fire. A real¬ 
time observation of the people’s behaviour during evacuation is 
considered to give more reliable results. 
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11/01183 A comparative study between linear and sliding 
mode adaptive controllers for a hot gas generator 

Abedi, M. et al. Applied Thermal Engineering, 2010, 30, (5), 413-424. 
A hot gas generator is a compact heat exchanger that produces high 
temperature or enthalpy gases. This paper presents two methods for 
controlling the system. The first one is an adaptive sliding mode 
controller (ASMC) that is a Lyapunov based method and proposed to 
confront the dynamic modelling deficiencies and system uncertainties. 
The second one is a linear adaptive controller (LAC) that gives a new 
attractive ability to the system, which can track a complicated 
requested path. Each of the presented controllers has some capabilities 
that may be preferred to other. The main preference of the LAC with 
respect to the ASMC is the tracking of the complicated paths. On the 
other hand, the ASMC has the better performance in the presence of 
the external dynamic noises. Both controllers have an acceptable 
reaction for the step excitation and also have a good robustness in 
collation of the air flow rate perturbation and internal noises. It was 
also shown that the LAC had a good robustness with respect to the 
identification mechanism singularities. 

11/01184 A honey bee foraging approach for optimal 
location of a biomass power plant 

Vera, D. et al. Applied Energy, 2010, 87, (7), 2119-2127. 

Over eight million hectares of olive trees are cultivated worldwide, 
especially in Mediterranean countries, where more than 97% of the 
world’s olive oil is produced. The three major olive oil producers are 
Spain, Italy, and Greece. Olive tree pruning residues are an 
autochthonous and important renewable source that, in most of cases, 
farmers burn through an uncontrolled manner. Besides, industrial uses 
have not yet been developed. The aim of this paper consists of a new 
calculation tool based on particles swarm (binary honey bee foraging, 
BHBF). Effectively, this approach will make possible to determine the 
optimal location, biomass supply area and power plant size that offer 
the best profitability for investor. Moreover, it prevents the accurate 
method (not feasible from computational viewpoint). In this work, 
profitability index (PI) is set as the fitness function for the BHBF 
approach. Results are compared with other evolutionary optimization 
algorithms such as binary particle swarm optimization (BPSO), and 
genetic algorithms (GA). All the experiments have shown that the 
optimal plant size is 2 MW, PI = 3.3122, the best location corresponds 
to coordinate: X = 49, Y = 97 and biomass supply area is 161.33 km 2 . 
The simulation times have been reduced to the ninth of time than the 
greedy (accurate) solution. Matlab® is used to run all simulations. 

11/01185 A thermal energy storage process for large scale 
electric applications 

Desrues, T. et al. Applied Thermal Engineering, 2010, 30, (5), 425^432. 
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A new type of thermal energy storage process for large-scale electric 
applications is presented, based on a high-temperature heat pump 
cycle which transforms electrical energy into thermal energy and stores 
it inside two large regenerators, followed by a thermal engine cycle 
which transforms the stored thermal energy back into electrical energy. 
The storage principle is described, and its thermodynamic cycle is 
analysed, leading to the theoretical efficiency of the storage system. A 
numerical model is developed, and the results show the feasibility of 
the process, even with sub-optimal parameters. Finally, key factors for 
improving the process performances are identified. 

11/01186 Bio-oil production from fast pyrolysis of waste 
furniture sawdust in a fluidized bed 

Heo, H. S. et at. Bioresource Technology, 2010, 101, (SI), S91-S96-. 
The amount of waste furniture generated in Korea was over 2.4 million 
tons in the past 3 years, which can be used for renewable energy or fuel 
feedstock production. Fast pyrolysis is available for thermochemical 
conversion of the waste wood mostly into bio-oil. In this work, fast 
pyrolysis of waste furniture sawdust was investigated under various 
reaction conditions (pyrolysis temperature, particle size, feed rate and 
flow rate of fluidizing medium) in a fluidized-bed reactor. The optimal 
pyrolysis temperature for increased yields of bio-oil was 450 °C. 
Excessively smaller or larger feed size negatively affected the 
production of bio-oil. Higher flow and feeding rates were more 
effective for the production of bio-oil, but did not greatly affect the bio¬ 
oil yields within the tested ranges. The use of product gas as the 
fluidizing medium had a potential for increased bio-oil yields. 

11/01187 CFD analysis of thermodynamic cycles in a pulse 
tube refrigerator 

Chen, L. et al. Cryogenics, 2010, 50, (11-12), 743-749. 

The objectives of this paper are to study the thermodynamic cycles in 
an inertance tube pulse tube refrigerator (ITPTR) by means of CFD 
method. The simulation results show that gas parcels working in 
different parts of ITPTR undergo different thermodynamic cycles. The 
net effects of those thermodynamic cycles are pumping heat from the 
low temperature part to the high temperature part of the system. The 
simulation results also show that under different frequencies of piston 
movement, the gas parcels working in the same part of the system will 
undergo the same type of thermodynamic cycles. The simulated 
thermal cycles are compared with those thermodynamic analysis results 
from a reference. Comparisons show that both CFD simulations and 
theoretical analysis predict the same type of thermal cycles at the same 
location. However, only CFD simulation can give the quantitative 
results, while the thermodynamic analysis is still remaining in quality. 

11/01188 CFD simulation of hydrodynamics and heat 
transfer in gas phase ethylene polymerization reactors 

Dehnavi, M. A. et al. International Communications in Heat and Mass 
Transfer, 2010, 37, (4), 437-442. 

The hydrodynamics and temperature of a two-dimensional gas-solid 
fluidized bed of gas phase olefin polymerization reactor had been 
studied. A two-fluid Eulerian computational fluid dynamics (CFD) 
model with closure relationships according to the kinetic theory of 
granular flow has been applied in order to simulate the gas-solid flow. 
Fluidization regime and gas-solid flow pattern were investigated using 
three different drag models. Model predictions of bed pressure drop 
were compared with corresponding experimental data reported in the 
literature to validate the model. The predicted values were in 
reasonable agreement with the experimental data. The temperature 
behaviour of fluidized bed with various drag models was investigated. 
The temperature gradient in the primary section of the bed was much 
larger than the gradient in other sections and the effect of all drag 
models on temperature gradient along the bed was approximately 
similar. 

11/01189 Ecological performance optimisation for an open- 
cycle ICR gas turbine power plant. Part 1 - thermodynamic 
modelling 

Chen, L. G. et al. Journal of the Energy Institute, 2010, 83, (4), 235-241. 
Considering the flow processes of the working fluid with the pressure 
drops, a thermodynamic model for open cycle intercooled and 
regenerated gas turbine power plant is established using finite time 
thermodynamics. The flow processes of the working fluid with the 
pressure drops of the working fluid and the size constraints of the real 
power plant are modelled. There are 19 flow resistances encountered 
by the working fluid for the cycle model. Five of these, the frictions 
through the blades, vanes of the compressors and the turbines, are 
related to the isentropic efficiencies. Three of these, the frictions 
through the intercooler and the regenerator, are related to the 
effectiveness of the heat exchangers. The remaining flow resistances 
are always present because of the changes in the flow cross-section at 
the compressor inlets and outlets, the intercooler inlet and outlet, the 
regenerator inlet and outlet, the combustion chamber inlet and outlet, 
and the turbine inlets and outlets. These resistances which are 


associated with the flow through various cross-sectional areas are 
derived as functions of the low-pressure compressor inlet relative 
pressure drop. The analytical formula about the ecological perform¬ 
ance is derived with the 19 pressure drop losses. The numerical 
examples show that the dimensionless ecological performance reaches 
its maximum value at the optimal values of the intercooling pressure 
ratio and the low-pressure compressor inlet relative pressure drop. 

11/01190 Ecological performance optimisation for an open- 
cycle ICR gas turbine power plant. Part 2 - optimisation 

Wang, W. H. et al. Journal of the Energy Institute, 2010, 83, (4), 242- 
248. 

The ecological performance of an open-cycle intercooled and regen¬ 
erated gas turbine power plant with pressure drop irreversibilities is 
optimized based on the model established using finite time thermo¬ 
dynamics in Part 1 of this article by adjusting the mass flow rate (or the 
distribution of pressure losses along the flow path) and the intercooling 
pressure ratio. It is shown that there are an optimal air mass flow rate 
(or the distribution of pressure losses along the flow path) and an 
intercooling pressure ratio which maximize the ecological performance, 
and the maximum ecological function has an additional maximum with 
respect to the compressor total pressure ratio. The effects of the 
effectiveness of the intercooler and the regenerator on the cycle 
ecological performance and its corresponding parameters are analysed. 
When the optimization is performed with the constraints of the plant 
size, the ecological performance can be maximized again by properly 
allocating the fixed flow area between the compressor inlet and the 
power turbine outlet. The numerical examples show the effects of 
design parameters on the ecological performance and the difference 
between the maximum ecological performance design and the 
maximum power design. 

11/01191 Effects of energy conservation in major energy- 
intensive industrial sectors on emissions of polychlorinated 
dibenzo-p-dioxins and polychlorinated dibenzofurans in 
China 

Geng, J. et al. Energy Policy, 2010, 38, (5), 2346-2356. 

China has set an ambitious target of increasing energy efficiency by 
20% and reducing pollution discharges by 10% over the period 2006- 
2010. Promoting advanced technologies and closing outdated facilities 
are widely recognized as important measures to achieve these targets. 
These actions can also indirectly decrease release of polychlorinated 
dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans 
(PCDFs). The objectives of this paper are to identify and quantify 
reductions of PCDD/F emissions to air due to measures such as 
phasing out of obsolete facilities in the four most energy-intensive 
industrial sectors. Reductions in PCDD/F emissions from power 
generation were estimated to be 7, 33 and 38 g I-TEQ in 2006, 2007 
and 2008, respectively. For the cement industry, reductions were 
estimated to be 680 g I-TEQ between 2007 and 2008, and 740 g I-TEQ 
between 2009 and 2010. For the iron and steel industry, the reduction 
was estimated to be 113.3 g I-TEQ over the period 2007-2010, which 
includes 76.6 g I-TEQ in 2007. For the coke industry, the reduction was 
estimated to be 68 g I-TEQ in 2007 and 62 g I-TEQ in 2008. 

11/01192 Energy loss in electrochemical diaphragm 
process of chlorine and alkali industry - a collateral effect of 
the undesirable generation of chlorate 

Lima, P. R. et al. Energy, 2010, 35, (5), 2174-2178. 

Contamination of NaOH with chlorate constitutes a major problem for 
the chlorine-alkali industry, particularly when electrolytic cells based 
on the diaphragm process are employed. In this paper, pilot and 
laboratory cell experiments revealed that chlorate contamination in 
diaphragm cells also inhibits hydrogen evolution and gives rise to a 
significant increase in electrical energy consumption. Electrolysis 
carried out under conditions that simulated the industrial process 
(current density 240 mA cm -2 ; temperature 90 °C; brine flux 
23Lcm' 2 h _1 ) revealed that chlorate formation depends on brine flux 
and NaOH production. The inhibitory effect of chlorate on the main 
cathodic reaction was demonstrated in bench cell experiments, with 
cathodic displacement of the hydrogen evolution reaction by more than 
100 mV in the presence of 0.4% chlorate compared with ideal 
conditions in which chlorate formation was absent. This hydrogen 
generation overpotential can charge the total electric energy balance in 
more than 5% of the total value, consisting of a critical loss for this 
process. 

11/01193 Exit blade geometry and part-load performance of 
small axial flow propeller turbines: an experimental 
investigation 

Singh, P. and Nestmann, F. Experimental Thermal and Fluid Science, 
2010, 34, (6), 798-811. 

A detailed experimental investigation of the effects of exit blade 
geometry on the part-load performance of low-head, axial flow 
propeller turbines is presented. Even as these turbines find important 
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efficiency and reduction in emissions. However, the integration of 
renewable solar energy into industrial processes presents a challenge 
for existing process integration techniques due to the non-continuous 
nature of the supply. A thorough pinch analysis study of the industrial 
process, taking in to account non-continuous operating rates, should be 
performed to evaluate the utility demand profile. Solar collector 
efficiency data under variable climatic conditions should also be 
collected for the specific site. A systematic method of combining this 
information leads to improved design and an optimal operating 
strategy. This approach has been applied to a New Zealand milk 
powder plant and benefits of several integration strategies, including 
mass integration, are investigated. The appropriate placement of the 
solar heat is analogous to the placement of a hot utility source and an 
energy penalty will be incurred when the solar thermal system provides 
heat below the pinch temperature. 

11/01200 Modeling calcium dissolution from oil shale ash: 
Part 1. Ca dissolution during ash washing in a batch reactor 

Veits, O. et al. Fuel Processing Technology , 2010, 91, (5), 486-490. 
Batch dissolution experiments were carried out to investigate Ca 
leachability from oil shale ashes formed in boilers operating with 
different combustion technologies. The main characteristics of Ca 
dissolution equilibrium and dynamics, including Ca internal mass 
transfer through effective diffusion coefficients inside the ash particle 
were evaluated. Based on the collected data, models allowing 
simulation of the Ca dissolution process from oil shale ashes during 
ash washing in a batch reactor were developed. The models are a set of 
differential equations that describe the changes in Ca content in the 
solid and liquid phase of the ash-water suspension. 

11/01201 Modeling calcium dissolution from oil shale ash: 
Part 2. Continuous washing of the ash layer 

Veits, O. et al. Fuel Processing Technology, 2010, 91, (5), 491-495. 

In the present work a possible approach to the utilization of oil shale 
ash containing free lime in precipitated calcium carbonate (PCC) 
production is elucidated. This paper investigates the Ca (calcium) 
dissolution process during continuous washing of pulverized firing (PF) 
and fluidized bed combustion (FBC) oil shale ash layers in a packed- 
bed leaching column. The main characteristics of the Ca dissolution 
process from ash are established. The effect of water flow rate is 
investigated by conducting leaching experiments of oil shale ashes 
formed in boilers operating with different combustion technologies. 
The values of the overall and liquid phase mass transfer coefficients are 
evaluated based on experiments using the developed ash layer washing 
model. The model is a set of partial differential equations that describe 
the changes in Ca content in the stagnant layer of ash and in the water 
flowing through the ash layer. An example in which the model is 
applied to environmental assessment and estimation of Ca leaching 
from industrial oil shale ash fields is provided. 

11/01202 Potential for reduction of C0 2 emissions and a 
low-carbon scenario for the Brazilian Industrial sector 

Henriques Jr., M. F. et al. Energy Policy, 2010, 38, (4), 1946-1961. 
This study discusses the potential for reducing C0 2 emissions from 
energy use by the Brazilian industrial sector in a low-carbon scenario 
over a horizon until 2030. It evaluates the main mitigation measures, 
the quantities of this gas avoided and the respective abatement costs. In 
relation to a benchmark scenario projected for 2030, the reduction of 
C0 2 emissions estimated here can reach 43%, by adopting energy- 
efficiency measures, materials recycling and cogeneration, shifting 
from fossil fuels to renewables or less polluting energy sources and 
eliminating the use of biomass from deforestation. The set of measures 
studied here would bring emissions reductions of nearly 1.5 billion 
tC0 2 over a period of 20 years (2010-2030). This would require huge 
investments, but the majority of them would have significant economic 
return and negative abatement costs. However, in many cases there 
would be low economic attractiveness and higher abatement costs, thus 
requiring more effective incentives. Brazil is already carrying out 
various actions toward the mitigation measures proposed here, but 
there are still substantial barriers to realize this potential. Therefore, a 
collective effort from both the public and private sectors is needed for 
the country to achieve this low-carbon scenario. 

11/01203 Preliminary estimations of energy and cost for 
C0 2 recovery by a membrane flash process utilizing waste 
thermal energy 

Okabe, K. et al. International Journal of Greenhouse Gas Control, 2010, 
4, (4), 597-602. 

The membrane flash process utilizing waste thermal energy was 
developed to achieve an energy-saving technology and to substitute it 
for a conventional regenerator. The operating conditions of the 
membrane flash at high temperature were studied. The petroleum 
refining process and iron manufacturing process were proposed for 
candidate processes that actually had waste energy sources. The DEA 
concentration and the flashing pressure had optimum values to 


improve the performance and reduce the energy consumption for 
C0 2 recovery. Energy consumptions and costs for C0 2 recovery in the 
membrane flash and chemical absorption were estimated by a process 
simulator and discussed under the same conditions. The membrane 
flash can achieve lower energy capture than the chemical absorption 
for the above industrial processes. The membrane flash is suitable for 
the C0 2 emission sources that had high C0 2 concentration indepen¬ 
dently of the plant scale. The chemical absorption can be applied if the 
plant scale is large and also the C0 2 concentration is low. 

11/01204 Studies of Cd, Pb and Cr distribution 
characteristics in bottom ash following agglomeration/ 
defluidization in a fluidized bed boiler incinerating artificial 
waste 

Liu, Z.-S. et al. Fuel Processing Technology, 2010, 91, (6), 591-599. 
This study focused on the effects of agglomeration/defluidization on 
the Cd, Pb and Cr distribution in bottom ash particles of different sizes. 
This study incinerated artificial waste, which was a mixture of sawdust, 
polypropylene, selected metal solutions, and polyethylene. The 
experimental parameters included Na concentration, addition of Ca 
and Mg and operating temperature. The results indicated that particle 
size decreased by attrition and thermal impact in the absence of added 
Na. When Na was added to the system, this metal reacted with silica 
sand to form eutectics, which increased particle size. Further addition 
of Ca and Mg was found to prolong the operating time, with greater 
amounts of liquid eutectic accumulating, leading to increase particle 
size. The heavy metal concentrations in coarse and fine particles were 
greater than those present in particles of intermediate sizes over a 
range of experimental conditions. As the particle size decreased below 
0.59 mm or increased above 0.84 mm, the heavy metal concentrations 
increased. As Ca and Mg were added, the heavy metal concentrations 
in particles of all sizes increased relative to those present in identical 
particles when no metals or only Na were added. Additionally, the ratio 
of Cd sorption to silica sand decreased with increasing Na concen¬ 
tration, but Cr sorption had the opposite tendency. Therefore, while 
the addition of Na tended to increase agglomeration, it also increased 
the tendency for heavy metals to remain in the sand bed of fluidized 
bed incinerators. Addition of Ca and Mg not only inhibited the 
agglomeration/defluidization process, resulting in increased operating 
time, but also enhanced the removal of heavy metals by silica sand, 
decreasing the concentration of heavy metals in reactor exhaust. 


10 SPACE HEATING AND 
COOLING/HEAT PUMPS 

11/01205 Adsorption properties of a natural zeolite-water 
pair for use in adsorption cooling cycles 

Solmu§, I. et al. Applied Energy, 2010, 87, (6), 2062-2067. 

The equilibrium adsorption capacity of water on a natural zeolite has 
been experimentally determined at different zeolite temperatures and 
water vapour pressures for use in an adsorption cooling system. The 
Dubinin-Astakhov adsorption equilibrium model is fitted to exper¬ 
imental data with an acceptable error limit. Separate correlations are 
obtained for adsorption and desorption processes as well as a single 
correlation to model both processes. The isosteric heat of adsorption of 
water on zeolite has been calculated using the Clausius-Clapeyron 
equation as a function of adsorption capacity. The cyclic adsorption 
capacity swing for different condenser, evaporator and adsorbent 
temperatures is compared with that for the following adsorbent- 
refrigerant pairs: activated carbon-methanol; silica gel-water; and, 
zeolite 13X-water. Experimental results show that the maximum 
adsorption capacity of natural zeolite is nearly 0.12kg„/kg nrf for zeolite 
temperatures and water vapour pressures in the range 40-150 °C and 
0.87-7.38 kPa. 

11/01206 Augmentation of heat transfer performance in 
coiled flow Inverter vis-a-vis conventional heat exchanger 

Mandal, M. M. et al. Chemical Engineering Science, 2010, 65, (2), 999- 
1007. 

In the present work two studies were carried out to ascertain the 
performance of coiled flow inverter (CFI) as heat exchanger at pilot 
plant scale. In the first study, performance of CFI heat exchanger has 
been compared with conventional heat exchangers, i.e. shell and tube 
heat exchanger (SHE) and plate-type heat exchanger (PHE) under 
identical heat transfer area and process conditions. Experiments were 
conducted with water flowing under laminar flow regime within the 
flow range of 30-300 kg/h in the tube side of SHE and PHE. Friction 
factor and Nusselt number calculated from present experimental study 
in SHE and PHE were compared with the experimental data previously 
reported for CFI heat exchanger. The number of transfer units 
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11/01214 Energy simulation and analysis of the heat 
recovery variable refrigerant flow system in winter 

Li, Y. M. and Wu, J. Y. Energy and Buildings, 2010, 42, (7), 1093-1099. 
Heat recovery variable refrigerant flow (HR-VRF) system can supply 
cooling and heating for the building simultaneously and make good use 
of the indoor cooling and heating capacity efficiently. This system has a 
good energy performance and can meet the emerging requirements of 
modern buildings. In order to evaluate the energy features of the 
system, a new energy simulation module is developed and embedded in 
the dynamic energy simulation program, EnergyPlus. Using the 
program with the newly developed module, the dynamic energy 
simulation is performed for a simplified typical commercial building. 
The indoor thermal comfort of the building in winter and the setting 
temperature of the system are analysed. Based on the simulation 
results, the energy characteristics of the system are investigated, and it 
is indicated that different methods of the temperature control and the 
percentage of the heat recovery have influence on the relative ratio of 
the energy saving. If the HR-VRF system adopts the same temperature 
control method as the heat pump VRF (HP-VRF) system, the HR- 
VRF system promises 15-17% energy-saving potential, when compared 
to the HP-VRF system. 

11/01215 Evaluation of flow patterns and elongated bubble 
characteristics during the flow boiling of halocarbon 
refrigerants in a micro-scale channel 

Arcanjo, A. A. et al. Experimental Thermal and Fluid Science, 2010, 34, 
(6), 766-775. 

In the present study, quasi-diabatic two-phase flow pattern visualiza¬ 
tions and measurements of elongated bubble velocity, frequency and 
length were performed. The tests were run for R134a and R245fa 
evaporating in a stainless steel tube with diameter of 2.32 mm, mass 
velocities ranging from 50 to 600 kg/m 2 s and saturation temperatures 
of 22 °C, 31 °C and 41 °C. The tube was heated by applying a direct DC 
current to its surface. Images from a high-speed video-camera (8000 
frames/s) obtained through a transparent tube just downstream the 
heated sections were used to identify the following flow patterns: 
bubbly, elongated bubbles, churn and annular flows. The visualized 
flow patterns were compared against published predictions. From this 
comparison it was found that the methods predicted relatively well the 
present database. Additionally, elongated bubble velocities, frequen¬ 
cies and lengths were determined based on the analysis of high-speed 
videos. Results suggested that the elongated bubble velocity depends 
on mass velocity, vapour quality and saturation temperature. The 
bubble velocity increases with increasing mass velocity and vapour 
quality and decreases with increasing saturation temperature. Ad¬ 
ditionally, bubble velocity was correlated as linear functions of the two- 
phase superficial velocity. 

11/01216 Experimental study of gas engine driven air to 
water heat pump in cooling mode 

Elgendy, E. and Schmidt, J. Energy, 2010, 35, (6), 2461-2467. 
Nowadays a sustainable development for more efficient use of energy 
and protection of the environment is of increasing importance. Gas 
engine heat pumps represent one of the most practicable solutions 
which offer high energy efficiency and environmentally friendly for 
heating and cooling applications. In this paper, the performance 
characteristics of gas engine driven heat pump used in water cooling 
were investigated experimentally without engine heat recovery. The 
effects of several important factors (evaporator water inlet tempera¬ 
ture, evaporator water volume flow rate, ambient air temperature, and 
engine speed) on the performance of gas engine driven heat pump were 
studied in a wide range of operating conditions. The results showed 
that primary energy ratio of the system increased by 22.5% as 
evaporator water inlet temperature increased from 13 to 24 °C. On 
the other hand, varying of engine speed from 1300 to 1750 rpm led to 
decrease in system primary energy ratio by 13%. Maximum primary 
energy ratio has been estimated with a value of two over a wide range 
of operating conditions. 

11/01217 Experimental study of natural convection heat 
transfer in a microencapsulated phase change material 
slurry 

Diaconu, B. M. et al. Energy, 2010, 35, (6), 2688-2693. 

A new microencapsulated PCM (phase change material) slurry 
(MEPCS) at high concentration (45% w/w) was developed based on 
microencapsulated Rubitherm RT6. Its heat storage and heat transfer 
characteristics have been experimentally investigated in order to assess 
its suitability for integration into a low temperature heat storage system 
for solar air conditioning applications. Differential scanning calorime¬ 
try tests have been conducted to evaluate the cold storage capacity and 
phase change temperature range. An experimental setup was built in 
order to quantify the natural convection heat transfer occurring from a 
vertical helically coiled tube immersed in the MEPCS. First, tests were 
carried out using water in order to obtain natural convection heat 
transfer correlations and then a comparison was made with the results 


obtained for the MEPCS. It was found that inside the phase change 
interval the values of the heat transfer coefficient for the MEPCS were 
significantly higher than for water, under identical temperature 
conditions. 

11/01218 Heat induced voltage generation in 
electrochemical cell containing zinc oxide nanoparticles 

Mondal, A. et al. Energy, 2010, 35, (5), 2160-2163. 

The search for alternative energy sources has stimulated interest in 
several new materials. Using an aqueous suspension of zinc oxide 
nanoparticles in specially designed electrochemical cells significant 
voltage (maximum 498.0 mV) and storage capacity (60 h) upon thermal 
excitation was observed. Voltage increased gradually with increasing 
temperature. The cells exhibited reasonable energy conversion effi¬ 
ciency (maximum 1.05%). Moreover, increases in efficiency and 
storage duration were observed with the insertion of a planar lipid 
membrane (PLM) within the electrochemical cell, since the hydro- 
phobic barrier of the lipid membrane hindered back recombination of 
the charges produced by thermal excitation. The novelty of the cells lies 
in the fact that voltage was generated by utilizing the heat energy of 
solar radiation, as opposed to the light quanta of the solar influx used 
in conventional photovoltaic cells. 

11/01219 Heat transfer and fluid dynamics of air-water two- 
phase flow in micro-channels 

Kaji, M. et al. Experimental Thermal and Fluid Science, 2010, 34, (4), 
446-453. 

Heat transfer, pressure drop, and void fraction were simultaneously 
measured for upward heated air-water non-boiling two-phase flow in 
0.51mm ID tube to investigate thermo-hydro dynamic characteristics 
of two-phase flow in micro-channels. At low liquid superficial velocity j t 
frictional pressure drop agreed with Mishima-Hibiki’s correlation, 
whereas agreed with Chisholm-Laird’s correlation at relatively high j t . 
Void fraction was lower than the homogeneous model and conven¬ 
tional empirical correlations. To interpret the decrease of void fraction 
with decrease of tube diameter, a relation among the void fraction, 
pressure gradient and tube diameter was derived. Heat transfer 
coefficient fairly agreed with the data for 1.03 and 2.01mm ID tubes 
when ji was relatively high. But it became lower than that for larger 
diameter tubes when ji was low. Analogy between heat transfer and 
frictional pressure drop was proved to hold roughly for the two-phase 
flow in micro-channel. But satisfactory relation was not obtained under 
the condition of low liquid superficial velocity. 

11/01220 Heat transfer and pressure drop during HFC 
refrigerant saturated vapour condensation inside a brazed 
plate heat exchanger 

Longo, G. A. International Journal of Heat and Mass Transfer, 2010, 
53, (5-6), 1079-1087. 

This paper presents the heat transfer coefficients and the pressure drop 
measured during HFC refrigerants 236fa, 134a and 410A saturated 
vapour condensation inside a brazed plate heat exchanger: the effects 
of saturation temperature (pressure), refrigerant mass flux and fluid 
properties are investigated. The heat transfer coefficients show weak 
sensitivity to saturation temperature (pressure) and great sensitivity to 
refrigerant mass flux and fluid properties. A transition point between 
gravity controlled and forced convection condensation has been found 
for a refrigerant mass flux around 20kg/m 2 s that corresponds to an 
equivalent Reynolds number around 1600-1700. At low refrigerant 
mass flux (G r < 20 kg/m 2 s) the heat transfer coefficients are not 
dependent on mass flux and are well predicted by the Nusselt analysis 
for vertical surface: the condensation process is gravity controlled. For 
higher refrigerant mass flux (G r > 20 kg/m“s) the heat transfer 
coefficients depend on mass flux and are well predicted: forced 
convection condensation occurs. In the forced convection condensation 
region the heat transfer coefficients show a 25-30% increase for a 
doubling of the refrigerant mass flux. The frictional pressure drop 
shows a linear dependence on the kinetic energy per unit volume of the 
refrigerant flow and therefore a quadratic dependence on mass flux. 
HFC-410A shows heat transfer coefficients similar to HFC-134a and 
10% higher than HFC-236fa together with frictional pressure drops 
40-50% lower than HFC-134a and 50-60% lower than HFC-236fa. 


11/01221 Heat-transfer characteristics of climbing film 
evaporation in a vertical tube 

Yang, L. et al. Experimental Thermal and Fluid Science, 2010, 34, (6), 
753-759. 

Heat-transfer characteristics of climbing film evaporation were 
experimentally investigated on a vertical climbing film evaporator 
heated by tube-outside hot water. The experimental setup was designed 
for determining the effect of the height of feed water inside a vertical 
tube and the range of temperature difference on local heat transfer 
coefficient inside a vertical tube (hi). In this setup, the height of feed 
water was successfully controlled and the polypropylene shell effec¬ 
tively impedes the heat loss to the ground. The results indicated that a 
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This review study presents a detailed overview of the configurations of 
the outdoor and indoor units of a multi-split variable refrigerant flow 
(VRF) system, and its operations, applications, marketing and cost. A 
detailed review about the experimental and numerical studies 
associated with the VRF systems is provided. The aim is to put 
together all the diversified information about the VRF systems in a 
single source. According to detailed review, it is observed that the 
compressor frequency and the electronic expansion valve opening 
should be controlled simultaneously for the control strategies, and it is 
concluded that VRF system not only consumes less energy than the 
common air conditioning systems such as variable air volume, fan-coil 
plus fresh air under the same conditions, but also provides better 
indoor thermal comfort as long as it is operated in the individual 
control mode. It is found that even though the main drawback of the 
VRF system is the high initial cost compared to the common air 
conditioning systems, due to the energy saving potential of the VRF 
system, the estimated payback period of the VRF system compared to 
an air cooled chiller system in a generic commercial building could be 
about 18 months. 


11/01238 Ventilation performance prediction for buildings: 
model assessment 

Chen, Q. et at. Building and Environment, 2010, 45, (2), 295-303. 
Designing ventilation systems for buildings requires a suitable tool to 
assess the system performance. This investigation assessed seven types 
of models (analytical, empirical, small-scale experimental, full-scale 
experimental, multizone network, zonal, and CFD) for predicting 
ventilation performance in buildings, which can be different in details 
according to the model type. The analytical model can give an overall 
assessment of a ventilation system if the flow could be approximated to 
obtain an analytical solution. The empirical model is similar to the 
analytical model in terms of its capacities but is developed with a 
database. The small-scale model can be useful to examine complex 
ventilation problems if flow similarity can be maintained between the 
scaled model and reality. The full-scale model is the most reliable in 
predicting ventilation performance, but is expensive and time consum¬ 
ing. The multizone model is a useful tool for ventilation design in a 
whole building, but cannot provide detailed flow information in a 
room. The zonal model can be useful when a user has prior knowledge 
of the flow in a room. The CFD model provides the most detailed 
information about ventilation performance and is the most sophisti¬ 
cated. Flowever, the model needs to be validated by corresponding 
experimental data and the user should have solid knowledge of fluid 
mechanics and numerical technique. Thus, the choice for an appro¬ 
priate model depends on the problem. 
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11/01239 An experimental investigation on engine speed 
and cyclic dispersion in an HCCI engine 

Ebrahimi, R. and Desmet, B. Fuel, 2010, 89, (8), 2149-2156. 

This work presents the results of the experimental study on engine 
speed and cyclic dispersion in a homogeneous charge compression 
ignition (HCCI) engine. An engine TD43 is used to carry out the 
research. The combustion parameters are deduced from heat release 
rate which obtained from the first principle of thermodynamics during 
a cycle. The experimental results show that the duration of low 
temperature reaction plays an important role on HCCI combustion, 
particularly at higher engine speeds. Furthermore, cyclic dispersion in 
an HCCI engine presents, under certain operates conditions, a periodic 
behaviour corresponding to two or three cycles of the engine. It is 
concluded that the residual gas of a cycle modifies the three properties 
(temperature, dilution and composition) of gas in-cylinder at the 
following cycle. Therefore, gas residual directly affects the course of 
combustion in an HCCI engine. The knowledge of the duration of the 
different phases of combustion, as well as conditions in which the 
periodical appearance of misfire cycles occurs, is useful for the 
definition of regulation strategies. 

11/01240 Dual-catalyst aftertreatment of lean-burn engine 
exhaust 

Mirkelamoglu, B. et al. Catalysis Today, 2010, 151, (3-4), 386-394. 


Pd/SZ catalysts prepared by a sol-gel technique were investigated with 
regards to their NO2 selective catalytic reduction activity for 
application in a novel integrated NO-CO-hydrocarbon oxidation and 
NO*-selective catalytic reduction system for the after-treatment of a 
lean-burn natural gas reciprocating engine exhaust. The dual-catalyst 
system consists of a mechanical mixture of a non-noble-metal-based 
oxidation catalyst component (Co/ZrC>2) for elimination of carbon 
monoxide and unburned hydrocarbons and oxidation of NO to NO2 
and a reduction catalyst component (Pd/SZ) for selective catalytic 
reduction (SCR) of NO2 with CH 4 . The effect of sol-gel preparation 
parameters on the activity of Pd/SZ was investigated. The zirconium 
alkoxide concentration was varied between 0.3 and 1.3 M during 
preparation of the Pd/SZ series of catalysts while other sol-gel 
parameters, such as hydrolysis and zirconium-to-sulfur precursor 
ratios and palladium loadings were kept constant. Pd/SZ prepared 
with the lowest concentration of alkoxide was mainly composed of 
metastable tetragonal zirconia while increasing alkoxide concentration 
resulted in decreased stability of t-ZrC>2 as evidenced by formation of 
m-Zr0 2 domains. Crystal phase of Zr0 2 was observed to have a 
significant effect on Pd dispersion. Palladium dispersion increased with 
increasing concentration of the monoclinic phase. The best performing 
Pd/SZ catalyst was further tested as the NO* reduction catalyst 
component for simulated lean exhaust treatment over the dual-catalyst 
scheme where, N 2 yields in excess of 90% along with significant 
conversions of CO, CH 4 , C 2 H 6 and C 3 H 8 were achieved at 450 °C. The 
NO* reduction activity of Pd/SZ was significantly inhibited in the 
presence of water vapour. The presence of oxidation catalyst in close 
proximity to the reduction catalyst was shown to act to offset the effect 
of water vapour. Above 70% N 2 yield was achieved at 450 °C in the 
presence of 7% water vapour during simulated lean exhaust treatment 
over the dual-catalyst system. 


11/01241 Effects of dimethyl-ether (DME) spray behavior in 
the cylinder on the combustion and exhaust emissions 
characteristics of a high speed diesel engine 

Park, S. H. et al. Fuel Processing Technology, 2010, 91, (5), 504-513. 
The purpose of this study was to analyse the exhaust emissions of DME 
fuel through experimental and numerical analyses of in-cylinder spray 
behaviour. To investigate this behaviour, spray characteristics such as 
the spray tip penetration, spray cone angle, and spray targeting point 
were studied in a re-entrant cylinder shape under real combustion 
chamber conditions. The combustion performance and exhaust emis¬ 
sions of the DME-fuelled diesel engine were calculated using KIVA- 
3V. The numerical results were validated with experimental results 
from a DME direct injection compression ignition engine with a single 
cylinder. The combustion pressure and IMEP have their peak values at 
an injection timing of around BTDC 30°, and the peak combustion 
temperature, exhaust emissions (soot, NO*), and ISFC had a lower 
value. The HC and CO emissions from DME fuel showed lower values 
and distributions in the range from BTDC 25° to BTDC 10° at which a 
major part of the injected DME spray was distributed into the piston 
bowl area. When the injection timing advanced to before BTDC 30°, 
the HC and CO emissions showed a rapid increase. When the 
equivalence ratio increased, the combustion pressure and peak 
combustion temperature decreased, and the peak IMEP was retarded 
from BTDC 25° to BTDC 20°. In addition, NO* emissions were largely 
decreased by the low combustion temperature, but the soot emissions 
increased slightly. 

11/01242 Engine performance using emulsified diesel fuel 

Alahmer, A. et al. Energy Conversion and Management, 2010, 51, (8), 
1708-1713. 

Emulsions of diesel and water are often promoted as being able to 
overcome the difficulty of simultaneously reducing emissions of both 
oxidizes of nitrogen (NO*) and particulate matter from diesel engines. 
In this work, the performance of an engine together with its effect on 
environment were tested when engine was powered by both pure diesel 
and emulsified fuel with various quantities of water content in the 
diesel fuel. The amount of water quantities added ranged between 5% 
and 30% by volume. The engine speed during the experimental work 
was within the range from 1000 to 3000 rpm. While producing similar 
or greater thermal efficiency and improved NO* emission outcomes use 
of the emulsion also results in an increase in brake specific fuel 
consumption. It was also found that, at high amount of water addition, 
the nitrogen oxide decreases. Also, in general, the diesel emulsion fuel 
emitted an amount of CO2 higher than that of pure diesel. 

11/01243 Equivalent turbocharger model of regulated two- 
stage turbocharging system 

Liu, B. et al. Journal of the Energy Institute, 2010, 83, (4), 195-201. 

A theoretical study on the regulated two-stage turbocharging (R2S) 
system is conducted based on the equivalent turbocharger concept. 
Expressions for the equivalent turbine flow area and the equivalent 
turbocharger efficiency of the R2S system were derived. The equivalent 
turbine flow area can be used in the analysis of the regulating capacity 
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of the R2S system, according to which the combination of the high- and 
low-pressure stage turbochargers is determined. The equivalent 
turbocharger efficiency gives the criteria for matching the R2S system 
with diesel engine, which is optimizing the exhaust energy distribution 
between the two-stage turbines to maintain high equivalent turbochar¬ 
ger efficiency. A computational analysis of the characteristic of the R2S 
system is included in this paper, and the application of the equivalent 
turbocharger model for matching and optimization of the R2S system is 
studied. 


11/01244 Experimental investigation of the effect of 
compression ratio and injection pressure in a direct 
injection diesel engine running on Jatropha methyl ester 

Jindal, S. et at. Applied Thermal Engineering, 2010, 30, (5), 442-448. 
Being a fuel of different origin, the standard design parameters of a 
diesel engine may not be suitable for Jatropha methyl ester (JME). 
This study targets at finding the effects of the engine design 
parameters, namely compression ratio (CR) and fuel injection pressure 
(IP) jointly on the performance with regard to fuel consumption 
(BSFC), brake thermal efficiency (BTHE) and emissions of CO, C0 2 , 
HC, NO* and smoke opacity with JME as fuel. Comparison of 
performance and emission was done for different values of compression 
ratio along with injection pressure to find best possible combination for 
operating engine with JME. It is found that the combined increase of 
compression ratio and injection pressure increases the BTHE and 
reduces BSFC while having lower emissions. For small-sized direct 
injection constant speed engines used for agricultural applications 
(3.5kW), the optimum combination was found as CR of 18 with IP of 
250 bar. 


11/01245 Experimental study of the autoignition of C s H 16 0 2 
ethyl and methyl esters in a motored engine 

Zhang, Y. and Boehman, A. L. Combustion and Flame, 2010, 157, (3), 
546-555. 

Autoignition of two biodiesel surrogates, methyl heptanoate and ethyl 
hexanoate, was studied in a motored CFR engine at an equivalence 
ratio of 0.25 and an intake temperature of 155 °C. The engine 
compression ratio was gradually increased from the lowest point 
(4.43) to the point where significant high temperature heat release 
(HTHR) occurred. Within the test range of this work, both of the two 
esters exhibited evident cool flame behaviour. At the same com¬ 
pression ratio, methyl heptanoate was observed to have both an earlier 
onset and a higher magnitude of low temperature heat release (LTHR) 
than ethyl hexanoate, indicating that methyl heptanoate is more 
reactive in the low temperature region than ethyl hexanoate. GC-MS 
analyses of the reaction intermediates from the oxidation of the two 
esters showed that the alkyl chain of fatty acid esters experiences the 
typical paraffin-like low temperature oxidation sequence. Based on the 
observations from GC-MS analyses, major low temperature oxidation 
pathways of ethyl hexanoate are proposed in this work. Also, it is 
observed that the abstraction of H-atoms on the a-carbon of the ester 
carbonyl group plays an important role in the oxidation of fatty acid 
esters. In addition, the identification of hexanoic acid among the 
reaction intermediates from low temperature oxidation of ethyl 
hexanaoate together with the observation of more fuel carbon being 
converted to C 2 H 4 during ethyl hexanoate oxidation than during methyl 
heptanoate oxidation provide evidence for the existence of the six- 
centred unimolecular elimination reaction during low temperature 
oxidation of ethyl esters. 

11/01246 Methodology to estimate the threshold in-cylinder 
temperature for self-ignition of fuel during cold start of 
Diesel engines 

Broatch, A. et al. Energy, 2010, 35, (5), 2251-2260. 

Cold startability of automotive direct injection (DI) diesel engines is 
frequently one of the negative features when these are compared to 
their closest competitor, the gasoline engine. This situation worsens 
with the current design trends (engine downsizing) and the emerging 
new Diesel combustion concepts, such as HCCI, PCCI, etc., which 
require low compression ratio engines. To mitigate this difficulty, pre¬ 
heating systems (glow plugs, air heating, etc.) are frequently used and 
their technologies have been continuously developed. For the optimum 
design of these systems, the determination of the threshold tempera¬ 
ture that the gas should have in the cylinder in order to provoke the 
self-ignition of the fuel injected during cold starting is crucial. In this 
paper, a novel methodology for estimating the threshold temperature is 
presented. In this methodology, experimental and computational 
procedures are adequately combined to get a good compromise 
between accuracy and effort. The measurements have been used as 
input data and boundary conditions in 3D and 0D calculations in order 
to obtain the thermodynamic conditions of the gas in the cylinder 
during cold starting. The results obtained from the study of two engine 
configurations -low and high compression ratio- indicate that the 
threshold in-cylinder temperature is a single temperature of about 
415 °C. 


11/01247 Modeling of transport and chemistry in channel 
flows of automotive catalytic converters 

Mladenov, N. et al. Chemical Engineering Science, 2010, 65, (2), 812— 
826. 

A novel comprehensive numerical study is presented for a better 
understanding of mass transfer in channel flows with catalytically active 
walls at moderate temperatures and surface reaction rates. Altogether, 
18 different numerical models are compared, which represent mass 
transfer in single channels of a honeycomb-type automotive catalytic 
converter operated under direct oxidation conditions. Three different 
channel geometries have been investigated: circular cross-section, 
square cross-section and square cross-section with rounded corners 
(fillets). One-dimensional plug-flow, two-dimensional boundary-layer 
and Navier-Stokes and three-dimensional Navier-Stokes equations are 
applied to model the reactor geometry. The diffusion limitation within 
the porous washcoat has been modelled by a simplified zero¬ 
dimensional effectiveness factor model as well as multidimensional 
reaction-diffusion models. Furthermore, simulations are also carried 
out for cases with instantaneous diffusion within the washcoat. All 
numerical models account for the coupled interactions of mass-transfer 
and heterogeneous chemistry within the channels. The chemical 
conversion of the pollutants on the platinum catalyst is described by 
an elementary-step-like heterogeneous reaction mechanism consisting 
of 74 reactions among 11 gas-phase species and 22 adsorbed surface 
species. The results of numerical simulations are compared with 
experimental data. 


11/01248 Pd-promoted catalysts for low temperature diesel 
engine DeNO* 

Greenhalgh, B. et al. Catalysis Today, 2010, 151, (3-4), 285-290. 

A series of promoted Pd catalysts supported on a mixed 7-Al 2 C>3-Ti0 2 
support was prepared for use in selective catalytic reduction (SCR) of 
nitrogen oxides (NO*) using hydrogen rich syngas as a reductant. The 
catalysts, containing Pd, Fe, Co and K incorporated through incipient 
wetness, were characterized in terms of surface area, elemental 
composition and crystalline chemical phase. The NO* reduction 
(DeNO*) activity of the catalyst series was measured as a function of 
temperature in a flow reactor system fed with a simulated diesel engine 
exhaust. The catalyst series shows high NO* conversion and favourable 
selectivity to N 2 over a wide range of temperature compared to results 
on similar catalyst systems reported to date. 


11/01249 Performance of diesel engine using gas mixture 
with variable specific heats model 

Sakhrieh, A. et al. Journal of the Energy Institute, 2010, 83, (4), 217- 

A thermodynamic, one-zone, zero-dimensional computational model 
for a diesel engine is established in which a working fluid consisting of 
various gas mixtures has been implemented. The results were 
compared to those that use air as the working fluid with variable 
specific heats. Most of the parameters that are important for 
compression ignition engines, such as equivalence ratio, engine speed, 
maximum temperature, gas pressure, brake mean effective pressure 
and cycle thermal efficiency, have been studied. Furthermore, the 
effect of boost pressure was studied using both the gas mixture and 
dependent temperature air models. It was found that the temperature- 
dependent air model overestimates the maximum temperature and 
cylinder pressure. For example, for the air model, the maximum 
temperature and cylinder pressure were about 1775 K and 93.5 bar, 
respectively, at 2500revmin~ 1 , and the fuel/air equivalence ratio 
H = 0.6. On the other hand, when the gas mixture model is used under 
the same conditions, the maximum temperature and cylinder pressure 
were 1685 K and 87.5 bar, respectively. This is reflected on the brake 
mean effective pressure and cycle thermal efficiency, both of which 
were overestimated in when using the temperature-dependent air 
model. The conclusions obtained in this study are useful when 
considering the design of diesel engines. 


11/01250 Research on fault detection and identification of 
gas turbines sensors based on wavelet entropy 

Chen, J. et al. Journal of the Energy Institute, 2010, 83, (4), 202-209. 
Thermal parameters are usually used in the computation and 
assessment of gas turbine power plant performance. It is very 
important to obtain accurate and real values of thermal parameters. 
Since the measured values of parameters are directly affected by sensor 
state, it is necessary to detect and identify sensor fault promptly. 
Wavelet entropy was used to extract wavelet coefficients, since it is a 
good measure of signal distribution. A definition of the wavelet entropy 
and the calculation methods is introduced, and then its advantage over 
other wavelet methods on fault detection are given. Furthermore, it is 
shown that wavelet entropy is independent of fault amplitude. Through 
simulation, features of different faults were extracted and analysed. 
Based on the above analysis and calculation, a method for sensor fault 
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detection and identification was advanced and shown by experimental 
data. The prospects of engineering application in sensor fault detection 
and identification are discussed. 

11/01251 The characteristics of performance and exhaust 
emissions of a diesel engine using a biodiesel with 
antioxidants 

Ryu, K. Bioresource Technology, 2010, 101, (SI), S78-S82. 

The aim of this study is to investigate the effects of antioxidants on the 
oxidation stability of biodiesel fuel, the engine performance and the 
exhaust emissions of a diesel engine. Biodiesel fuel used in the study 
was derived from soybean oil. The results show that the efficiency of 
antioxidants is in the order TBHQ > PrG > BHA > BHT > a-toco- 
pherol. The oxidative stability of biodiesel fuel attained the 6-h quality 
standard with 100 ppm butylhydroquinone (TBHQ) and with 300 ppm 
PrG in biodiesel fuel. Combustion characteristics and exhaust emis¬ 
sions in diesel engine were not influenced by the addition of 
antioxidants in biodiesel fuel. The break specific fuel consumption 
(BSFC) of biodiesel fuel with antioxidants decreased more than that of 
biodiesel fuel without antioxidants, but no trends were observed 
according to the type or amount of antioxidant. Antioxidants had few 
effects on the exhaust emissions of a diesel engine running on 
biodiesel. 


11/01252 Total OH reactivity and VOC analyses for gasoline 
vehicular exhaust with a chassis dynamometer 

Nakashima, Y. et al. Atmospheric Environment, 2010, 44, (4), 468-475. 
Total OH reactivity for the exhaust gas of gasoline vehicles was 
measured for the first time under nine different driving conditions with 
a chassis dynamometer at the National Institute for Environmental 
Studies (NIES). Along with the total OH reactivity measurements, 
analysis of trace species such as CH 4 , CO, NO, N0 2 , and 56 kinds of 
volatile organic compounds (VOCs), including two aldehydes, was 
carried out. The ratio of alkanes to alkenes in the exhaust gas turned 
out to depend on the condition of the driving cycles. There were a 
considerable number of unidentified peaks obtained during GC 
analysis. About 15-30% of the total carbon was unidentified species. 
The chemical compositions of vehicular exhaust were found to depend 
on the temperature of the engine or catalysts. The contribution of OH 
reactivity to the species obtained depended on the temperature 
condition for the engine. The calculated total OH reactivity for VOCs 
was compared with ozone formation potential (OFP) and it turned out 
that there are in good correlation, while the correlation for ‘Cold’ start 
deviates from that for ‘Hot’ start. The measured and calculated OH 
reactivities were compared with each other. For all driving cycles, the 
calculated OH reactivity was confirmed to be an underestimation, 
implying the existence of unknown species in the exhaust gas. The 
percentage contribution of OH reactivity to the unknown species 
during ‘Cold’ start was about 17.5%, which was almost the same as that 
for ‘Hot’ start at 17.0%. However, the absolute value of OH reactivity 
for ‘Cold’ start was about ten times higher than that for ‘Hot’ start. 


Hybrid engine systems 


11/01253 An experimental investigation on engine 
performance and emissions of a supercharged H 2 -diesel 
dual-fuel engine 

Roy, M. M. et al. International Journal of Hydrogen Energy, 2010, 35, 
(2), 844-853. 

This study investigated the engine performance and emissions of a 
supercharged engine fuelled by hydrogen and ignited by a pilot amount 
of diesel fuel in dual-fuel mode. The engine was tested for use as a 
cogeneration engine, so power output while maintaining a reasonable 
thermal efficiency was important. Experiments were carried out at a 
constant pilot injection pressure and pilot quantity for different fuel-air 
equivalence ratios and at various injection timings without and with 
charge dilution. The experimental strategy was to optimize the 
injection timing to maximize engine power at different fuel-air 
equivalence ratios without knocking and within the limit of the 
maximum cylinder pressure. The engine was tested first with hydro¬ 
gen-operation condition up to the maximum possible fuel-air equival¬ 
ence ratio of 0.3. A maximum IMEP of 908 kPa and a thermal 
efficiency of about 42% were obtained. Equivalence ratio could not be 
further increased due to knocking of the engine. The emission of CO 
was only about 5 ppm, and that of HC was about 15 ppm. However, the 
NO* emissions were high, 100-200 ppm or more. The charge dilution 
by N 2 was then performed to obtain lower NO* emissions. The 100% 
reduction of NO* was achieved. Due to the dilution by N 2 gas, higher 
amount of energy could be supplied from hydrogen without knocking, 
and about 13% higher IMEP was produced than without charge 
dilution. 


11/01254 An experimental study of the biogas-diesel HCCI 
mode of engine operation 

Nathan, S. S. et al. Energy Conversion and Management, 2010, 51, (7), 
1347-1353. 

In this work biogas was used in a HCCI engine with charge 
temperature and amount of diesel injected into the intake manifold 
being used to control combustion. The presence of C0 2 in biogas 
suppresses the high heat release rates encountered with neat diesel 
fuelling in HCCI engines. Normally biogas use leads to a drop in 
thermal efficiency in both SI and Cl engines. However, present results 
indicate that thermal efficiencies close to diesel engine values can be 
obtained in the HCCI mode. The NO level was less than 20 ppm and 
the smoke level was less than 0.1 BSU at all conditions. The best energy 
ratio was 50%. HC levels were very high and were lowered when the 
charge temperature was raised. A charge temperature of about 80- 
135 °C was needed, which can be attained though heating by exhaust 
gases. On the whole the HCCI mode can be a viable option to utilize 
biogas in a diesel engine. 

11/01255 Effect of biodiesel unsaturated fatty acid on 
combustion characteristics of a Dl compression ignition 
engine 

Puhan, S. et al. Biomass and Bioenergy, 2010, 34, (8), 1079-1088. 

This study focuses on the effect of biodiesel molecular weight, structure 
(i cis and trans), and the number of double bonds on the diesel engine 
operation characteristics. Three types of biodiesel with different 
molecular weight and number of double bond were selected for the 
experimental studies. The biodiesels were prepared and analysed for 
fuel properties according to the standards. A constant speed diesel 
engine, which develops 4.4 kW of power, was run with biodiesels and its 
performance was compared with diesel fuel. The results show that 
linseed oil methyl ester with high linolenic (unsaturated fatty acid ester) 
does not suit best for diesel engine due to high oxides of nitrogen 
emission and low thermal efficiency. 

11/01256 Experimental investigation on a Dl diesel engine 
fuelled with Madhuca Indica ester and diesel blend 

Saravanan, N. et al. Biomass and Bioenergy, 2010, 34, (6), 838-843. 
Biodiesel is a fatty acid alkyl ester, which is renewable, biodegradable 
and non-toxic fuel which can be derived from any vegetable oil by 
transesterification. One of the popularly used biodiesel in India is 
Mahua oil ( Madhuca indica). In the present investigation Mahua oil 
was transesterified using methanol in the presence of alkali catalyst and 
was used to study the performance and emission characteristics. The 
biodiesel was tested on a single cylinder, four stroke compression 
ignition engine. Engine performance tests showed that power loss was 
around 13% combined with 20% increase in fuel consumption with 
Mahua oil methyl ester at full load. Emissions such as carbon 
monoxide, hydrocarbon were lesser for Mahua ester compared to 
diesel by 26% and 20% respectively. Oxides of nitrogen were lesser by 
4% for the ester compared to diesel. 

11/01257 Experimental investigation on dual fuel operation 
of acetylene in a Dl diesel engine 

Lakshmanan, T. and Nagarajan, G. Fuel Processing Technology, 2010, 
91, (5), 496-503. 

Depletion of fossils fuels and environmental degradation have 
prompted researchers throughout the world to search for a suitable 
alternative fuel for diesel engine. One such step is to utilize renewable 
fuels in diesel engines by partial or total replacement of diesel in dual 
fuel mode. In this study, acetylene gas has been considered as an 
alternative fuel for compression ignition engine, which has excellent 
combustion properties. Investigation has been carried out on a single 
cylinder, air cooled, direct injection (Dl), compression ignition engine 
designed to develop the rated power output of 4.4 kW at 1500 rpm 
under variable load conditions, run on dual fuel mode with diesel as 
injected primary fuel and acetylene inducted as secondary gaseous fuel 
at various flow rates. Acetylene aspiration resulted in lower thermal 
efficiency. Smoke, HC and CO emissions reduced, when compared 
with baseline diesel operation. With acetylene induction, due to high 
combustion rates, NO* emission significantly increased. Peak pressure 
and maximum rate of pressure rise also increased in the dual fuel mode 
of operation due to higher flame speed. It is concluded that induction 
of acetylene can significantly reduce smoke, CO and HC emissions with 
a small penalty on efficiency. 

11/01258 Oxidation chemistry of cyclic hydrocarbons in a 
motored engine: methylcyclopentane, tetralin, and decalin 

Yang, Y. and Boehman, A. L. Combustion and Flame, 2010, 157, (3), 
495-505. 

This work is concerned with the oxidation chemistry of methylcyclo¬ 
pentane (MCP), 1,2,3,4-tetrahydronaphthalene (tetralin) and decahy- 
dronaphthalene (decalin) in a motored engine at low to intermediate 
temperatures. The experiment is conducted with variable compression 
ratio from 4 to 15 at equivalence ratio of 0.25 and fixed intake 
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temperature. Results show different reactivity in low temperature 
oxidation for the three compounds. MCP and tetralin show little low 
temperature reaction prior to autoignition, while decalin shows 
significant low temperature reactivity. Detailed product analysis 
showed that conjugate olefins, the olefin having the identical structure 
with the reactant except the only C=C bond, account for over 70% of 
the products from MCP and an even higher percentage of the products 
from tetralin. Tetralin oxidation under the present conditions is 
essentially oxidative dehydrogenation with little oxygenated cyclic 
compound being formed. Hydronaphthalenes with various degrees of 
unsaturation are detected in the products from decalin, but are not as 
prevalent as in the case of MCP and tetralin, because of the high 
selectivity toward low temperature chain branching. The ring-opening 
paths in decalin oxidation are discussed, suggesting that breaking the 
common C-C bond of the two rings is more likely than opening the two 
rings one after the other. Methyl substitution on the ring was found to 
significantly promote the formation of propene relative to ethene. 
Reaction mechanisms are proposed to explain the major products 
formed from each compound. 

11/01259 Performance and exhaust emission 
characteristics of a spark ignition engine using ethanol and 
ethanol-reformed gas 

Park, C. et at. Fuel , 2010, 89, (8), 2118-2125. 

Since ethanol is a renewable source of energy and has lower C0 2 
emissions than gasoline, ethanol produced from biomass is expected to 
be used more frequently as an alternative fuel. It is recognized that for 
spark ignition (SI) engines, ethanol has the advantages of high octane 
and high combustion speed and the disadvantage of ignition difficulties 
at low temperatures. An additional disadvantage is that ethanol may 
cause extra wear and corrosion of electric fuel pumps. On-board 
hydrogen production out of ethanol is an alternative plan. Ethanol has 
been used in Brazil as a passenger vehicle fuel since 1979, and more 
than she million vehicles on US highways are flexible fuel vehicles 
(FFVs). These vehicles can operate on E85 - a blend of 85% ethanol 
and 15% gasoline. This paper investigates the influence of ethanol fuel 
on SI engine performance, thermal efficiency and emissions. The 
combustion characteristics of hydrogen enriched gaseous fuel made 
from ethanol are also examined. Ethanol has excellent anti-knock 
qualities due to its high octane number and a high latent heat of 
evaporation, which makes the temperature of the intake manifold 
lower. In addition to the effect of latent heat of evaporation, the 
difference in combustion products compared with gasoline further 
decreases combustion temperature, thereby reducing cooling heat loss. 
Reductions in C0 2 , nitrogen oxide and total hydrocarbons combustion 
products for ethanol vs gasoline are described. 


11/01260 Preventive knock protection technique for 
stationary SI engines fuelled by natural gas 

Saikaly, K. et al. Fuel Processing Technology, 2010, 91, (6), 641-652. 
In a combined heat and power (CHP) plant, spark ignition engines 
must operate at their maximum power to reduce the pay back time. 
Because of environmental and economic concerns, engines are set with 
high compression ratios. Consequently, optimal operating conditions 
are generally very close to those of knock occurrence and heavy knock 
can severely damage the engine piston. There are two main protection 
techniques: the curative one commonly used by engine manufacturers 
and well documented in the literature and the preventive one based on 
a knock prediction according to the quality of the supplied gas. The 
indicator used to describe gas quality is the methane number (MN). 
The methane number requirement (MNR) of the engine is defined, for 
an engine set (spark advance, air-fuel ratio, and load), as the minimum 
value of MN above which knock free operation is ensured. To prevent 
knock occurrence, it is necessary to adapt the engine tuning according 
to variable gas composition. The objective of the present work is to 
validate the concept of knock preventive protection. First, a prediction 
of MNR according to engine settings is computed through a 
combustion simulator composed of a thermodynamic two-zone model. 
Predicted MNR are compared to experimental results performed on a 
single-cylinder SI gas engine and show good agreement with numerical 
results (uncertainty below 1 point). Then, the combustion simulator is 
used to generate a protection mapping. At last, the knock preventive 
protection was successfully tested. 

11/01261 Simulation of compression engine powered by 
biofuels 

Hamdan, M. A. and Khalil, R. H. Energy Conversion and Management, 
2010, 51, (8), 1714-1718. 

The present work describes a theoretical investigation concerning the 
performance of a four strokes compression engine, which is powered by 
alternative fuels in the form of diesel-ethanol and diesel-ether 
mixtures, the properties of which were sited from literature. The 
amount of each alcohol added was 5%, 10% and 15% by volume. The 
engine speed during the experimental work was within the range from 
1000 to 4000 rpm, with engine was set at full throttle opening and hence 


the engine was operating under full load conditions. Several par¬ 
ameters were calculated namely: engine torque, brake mean effective 
pressure, brake power, specific fuel consumption and the thermal 
efficiency, this was carried out using DIESEL-RK software. It was 
found that the engine is of highest thermal efficiency when it is 
powered by a 15% ethanol-diesel blend, wile it is of minimum thermal 
efficiency when it is powered by pure diesel fuel. Further, it was found 
that both the thermal efficiency of the engine and the specific fuel 
consumption increases with the percentage of either ethanol or ether in 
the fuel blend. However, the power was found to decrease with the 
amount of either ethanol or ether in the fuel blends. 


11/01262 Thermodynamic characteristics of a low 
concentration methane catalytic combustion gas turbine 

Yin, J. et al. Applied Energy, 2010, 87, (6), 2102-2108. 

Low concentration methane, emitted from coal mines, landfill, animal 
waste, etc. into the atmosphere, is not only a greenhouse gas, but also a 
waste energy source if not utilized. Methane is 23 times more potent 
than 0O 2 in terms of trapping heat in the atmosphere over a timeframe 
of 100 years. This paper studies a novel lean burn catalytic combustion 
gas turbine, which can be powered with about 1% methane (volume) in 
air. When this technology is successfully developed, it can be used not 
only to mitigate the methane for greenhouse gas reduction, but also to 
utilize such methane as a clean energy source. This paper presents 
study results on the thermodynamic characteristics of this new lean 
burn catalytic combustion gas turbine system by conducting thermal 
performance analysis of the turbine cycle. The thermodynamic data 
including thermal efficiencies and exergy loss of main components of 
the turbine system are presented under different pressure ratios, 
turbine inlet temperatures and methane concentrations. 


Transport battery development 


11/01263 Energy management of an FC/UC hybrid vehicular 
power system using a combined neural network-wavelet 
transform based strategy 

Ates, Y. et al. International Journal of Hydrogen Energy, 2010, 35, (2), 
774-783. 

An energy management strategy (EMS) is one of the most important 
issues for the efficiency and performance of a hybrid vehicular system. 
This paper deals with a neural network and wavelet transform based 
EMS proposed for a fuel cell/ultra-capacitor hybrid vehicular system. 
The proposed method combines the capability of wavelet transform to 
treat transient signals with the ability of auto-associative neural 
network supervisory mode control. The main originality of the paper 
is related with the application of neural network instead of another 
intelligent control method, fuzzy logic, which is presented in the recent 
publication of the authors, and the combination of neural network- 
wavelet transform approaches. Then, the effectiveness comparison of 
both methods considering one of the most important points in a 
vehicular system, fuel consumption (or hydrogen consumption), is 
realized. The mathematical and electrical models of the hybrid 
vehicular system are developed in detail and simulated using 
MATLAB®, Simulink® and SimPowerSystems® environments. 

11/01264 Method to release hydrogen from ammonia 
borane for portable fuel cell applications 

Diwan, M. et al. International Journal of Hydrogen Energy, 2010, 35, 
(2), 577-584. 

Ammonia borane (AB, NH3BH3) is considered to be a promising 
hydrogen storage material as it contains 19.6 wt% hydrogen. It is 
difficult, however, to release hydrogen from AB. Thermolysis, catalytic 
hydrolysis and heat generated by additional reactive mixtures are 
usually employed, but these methods have disadvantages that limit 
their use for portable applications. This paper demonstrates a new 
approach to release hydrogen, which does not require any catalyst and 
produces relatively high hydrogen yield and environmentally benign 
byproducts. It involves nano-aluminium (nAl)/water combustion 
reaction, which provides heat for AB dehydrogenation and releases 
additional hydrogen from water. To facilitate higher H 2 yield from 
thermolysis, as compared to hydrolysis, AB is spatially separated from 
the nAl/water mixture using a concentric cylindrical container. The 
effect of the container design on hydrogen generation is studied and 
optimized. This study also includes transient temperature and pressure 
measurements, and product characterization using mass spectrometer 
and 11 B NMR. This approach provides H 2 yield up to 9.5 wt% on 
material basis. The experimental results and analysis show that a 
proposed power source based on this method is promising for portable 
electronic devices. 
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11/01265 Sustainable transportation based on electric 
vehicle concepts: a brief overview 

Eberle, U. and von Helmolt, R. Energy & Environmental Science, 2010, 
3, (6), 689-699. 

The energy storage system is of decisive importance for all types of 
electric vehicles, in contrast to vehicles powered by a conventional 
fossil fuel or biofuel-based internal combustion engine. Two major 
alternatives exist: (1) electrical energy storage using batteries and 
(2) chemical energy storage as hydrogen and the application of a fuel 
cell as energy converter. Pure battery electrical vehicles are limited to 
ranges within 100 miles, however extended-range electric vehicles (E- 
REV) and hydrogen fuel cell vehicles (fuel cell electric vehicles, 
FCEV) can achieve longer distances and are being investigated further 
by General Motors and Opel. The purchase cost for these vehicles is 
likely to be high when they first come to market and there are likely to 
be initial technological limitations compared to conventional vehicles, 
therefore the support and cooperation of car manufacturers, energy 
companies and governments will be needed, as well as the end 
consumer. 


12 REFRACTORIES/ 
CERAMICS 


Properties, production, applications 


11/01266 Active thermal insulators: finite elements 
modeling and parametric study of thermoelectric modules 
integrated into a double pane glazing system 

Van Dessel, S. et al. Energy and Buildings, 2010, 42, (7), 1156-1164. 
Active thermal insulators (ATI) represent a new thermal control 
technology that uses solar energy to compensate for the passive heat 
losses or gains in building envelopes. This effect is accomplished by 
integrating photovoltaic (PV) and thermoelectric (TE) systems into a 
wall assembly. A parametric study is presented considering the 
implementation of TE-modules into the air cavity of a double pane 
glazing system. The main objectives of this study are to explore design 
configurations that maximize the coefficient of performance of the TE- 
heat pump units, and maximize the ability of the system to perform as a 
heating and cooling system for use in buildings. A finite elements 
model was developed and experimentally validated to calculate the 
steady-state heat transfer for the ATI-system. A parametric study was 
undertaken to determine: (i) suitable TE-modules for this application, 
(ii) the optimal spreading of the TE-heat pumps, and (iii) the 
composition of the double glazing unit. The study’s results indicate 
that the system can be properly designed for heating purposes, 
however, a more optimal design will need to be realized in order to 
make the approach effective for cooling applications. 

11/01267 Code compliance of fully glazed tall office 
buildings in hot climate 

Assem, E. O. and Al-Mumin, A. A. Energy and Buildings, 2010, 42, (7), 
1100-1105. 

In this research, the effect of glazing type and other energy 
conservation measures on the peak power demand of air-conditioning 
(AC) systems is investigated for tall and fully glazed government and 
private office buildings. The EnergyPlus building simulation program is 
used in the analysis assuming climate conditions similar to that 
experienced in hot countries of the Arabian Gulf, such as Kuwait. 
The main objective of the investigation is to meet the limits stipulated 
in the mandatory Kuwaiti code of practice for energy conservation, 
with respect to peak AC demand, for both air-cooled and water-cooled 
AC systems. It is found that for government office buildings with air¬ 
cooled AC system, the code limit of 70 W/m 2 for the AC peak power is 
met when tint low-e glazing is used with either heat recovery units or 
with AC systems with higher coefficient of performance (COP); 
whereas for private office buildings, the limit can be met when using 
a number of conservation measures. Overall, the water-cooled 
AC system showed better performance even though the code limit is 
50 W/m 2 which is mainly due to the higher COP values achievable with 
such AC systems. 

11/01268 Effects of iron content on the structural 
evolution, electrical properties and thermochemical stability 
of BaCo 09 x Fe x Nb 0 iO 3 s ceramic membrane 

Zhang, J. et al. International Journal of Hydrogen Energy, 2010, 35, (2), 
814-820. 


Cubic perovskite oxygen permeation materials BaCoo.9- x Fe x Nbo.i0 3 _6 
(BCFN, x = 0.1-0.7) are prepared by the conventional solid state 
reaction process. The crystal structure development, structural stab¬ 
ility, electrical conductivity and oxygen permeation flux are investi¬ 
gated. The introduction of iron makes the formation of cubic 
perovskite structure for BCFN materials much easier. BCFN exhibits 
a p-type semiconductor and obeys the thermally activated small 
polarons hopping mechanism. The electrical conductivity of BCFN 
increases with increasing temperature and decreases with the Fe-doping 
concentration. The incorporation of Fe decreases slightly the oxygen 
permeability of BCFN membranes, but enhances significantly the 
structure stability of the oxygen permeation membrane in reducing 
atmosphere. A high oxygen permeation flux of 1.7mlcm _2 min _1 at 
900 °C through 1 mm densified membrane under air/helium condition is 
obtained for the composition of BaCoo.6Feo.3Nbo.i03_j. 


11/01269 Experimental study of cooling effects of a passive 
evaporative cooling wall constructed of porous ceramics 
with high water soaking-up ability 

He, J. and Hoyano, A. Building and Environment, 2010, 45, (2), 461 
472. 

As a passive cooling strategy aimed at controlling increased surface 
temperatures and creating cooler urban environments in summer, the 
authors developed a passive evaporative cooling wall (PECW) 
constructed of porous ceramics. These ceramics possess a capillary 
force to soak up water, which means that their vertical surface is wet up 
to a level higher than 100 cm when their lower end is placed in water. 
The present paper describes an experiment that clarifies the cooling 
effects of a prototype PECW constructed of pipe-shaped ceramics. The 
PECW is capable of absorbing water and allows wind penetration, thus 
reducing its surface temperature by means of water evaporation. 
Passive cooling effects such as solar shading, radiation cooling, and 
ventilation cooling can be enhanced by incorporating PECWs into the 
design of outdoor or semi-outdoor spaces in parks, pedestrian areas 
and residential courtyards. The following findings were understood 
from an experimental data collected over a summer period. Wet 
vertical surfaces of the ceramic pipe reached a height of over 1 m at an 
outdoor location exposed to solar radiation. Wet surface conditions can 
be maintained throughout successive sunny days during summer. 
A slight difference in the vertical surface temperatures of the ceramic 
pipe was found. The air passing through the PECW was cooled, and its 
temperature can be reduced to a minimum value by several degrees 
during summer daytime. It was also found that the surface temperature 
of the shaded ceramic pipe can be maintained at a temperature nearly 
equal to the wet-bulb temperature of outdoor air. 


11/01270 Influence of windows on the energy balance of 
apartment buildings in Amman 

Hassouneh, K. et al. Energy Conversion and Management, 2010, 51, (8), 
1583-1591. 

The influence of windows on the energy balance of apartment buildings 
in Amman is investigated by using self developed simulation software 
(SDS) based on the ASHRAE tables for solar heat gain calculation and 
coaling load factor for latitude 32°, where Amman city is located. The 
calculations of energy saving are made to find out the influence of 
windows on the energy balance of apartment buildings in Amman. 
Also, the present investigation aimed to study the energy performance 
of windows of an apartment building in Amman in order to select the 
most energy efficient windows that can save more energy and reduce 
heating load in winter, the percentage of saving energy and saving fuel 
and money through time. Variations of type of glazing using eight types 
of glazing (clear glass, types A, B, C, D, E, F and G) are made to find 
out the most appropriate type of glazing in each direction. Also the 
orientation of window is changeable in the main four directions (north, 
south, east and west). The area of glazing varies also in different 
orientation to find the influence of window area on the thermal balance 
of the building. The results show that if energy efficient windows are 
used, the flexibility of choosing the glazed area and orientation 
increases. It has been found that choosing a larger area facing south, 
east and west can save more energy and decrease heating costs in 
winter using certain types of glazing such as glass type A and clear 
glass, while decreasing the glazing area facing north can save money 
and energy. However, it has been found that the energy can be saved in 
the north direction if glass type B has been used. In the apartment 
building, it is found that certain combination of glazing is energy 
efficient than others. This combination consists of using large area of 
glass type A in the east, west and south direction, and glass type B in 
the north direction or reducing glazing area as possible in the north 
direction. 


11/01271 Processing and properties of aligned multi-walled 
carbon nanotube/aluminoborosilicate glass composites 
made by sol-gel processing 

Otieno, G. et al. Carbon, 2010, 48, (8), 2212-2217. 
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continuous transesterification of soybean oil in a packed-bed reactor. 
Alcohol-oil ratio, retention time and reaction temperature were 
evaluated to obtain optimum reaction conditions. The yield of fatty 
acid methyl esters (FAME, i.e. biodiesel) achieved 95% at the reaction 
temperature 60 °C, alcohol-oil molar ratio of 30:1 and retention time 
of 168 min. The reusability of catalyst was checked up to five cycles and 
found negligible decrease in the catalyst activity. Water in the oil can 
significantly decrease the yield due to the deactivation of Ca(C3H 7 C>3)2 
and hydrolysis of FAME. The transesterification of soybean oil, canola 
oil and sunflower oil also was compared with model compound, 
triolein, using powder Ca(C3Fl703)2 in the batch reactor. Although 
these oils contained different triglyceride mixtures, their FAME yields 
were comparable. A Langmuir-FIinshelwood rate equation was 
established for the transesterification of soybean oil with methanol. 
Regression of experimental data indicated that the transesterification 
was an endothermic reaction with the enthalpy change of 23,504 J/mol 
and the activation energy was 42,096 J/mol. 


11/01279 Effective control of membrane fouling by 
filamentous bacteria in a submerged membrane bioreactor 

Wang, Z. et al. Chemical Engineering Journal, 2010, 158, (3), 608-615. 
Two identical submerged membrane bioreactors (MBRs) for synthetic 
wastewater treatment were operated in parallel under different 
dissolved oxygen (DO) levels for over 3 months in this study. The 
digital biological microscopy, particle size distribution (PSD) analysis, 
gel filtration chromatography, three-dimensional excitation-emission 
matrix fluorescence spectroscopy, and column chromatographic meth¬ 
od, etc. were used to identify the difference between bulking sludge 
(BS) caused by filamentous bacteria (low DO operation, about 0.4 mg/ 
L) and normal sludge (NS) (high DO operation, about 4.0mg/L) and to 
obtain a comprehensive insight into the behaviours of filamentous 
bacteria in MBRs. Test results showed that the MBR with bulking 
sludge (BS-MBR) exhibited a better filtration performance and a 
reduced membrane fouling compared to the MBR with normal sludge 
(NS-MBR). It was found that the mitigation of membrane fouling by 
the abundant filamentous bacteria in the BS-MBR could be attributed 
to the larger PSD, lower hydrophobic contents in SMP, and the 
retention effects of a special fouling layer induced by filamentous 
bacteria. 


11/01280 Enhancement of bioenergy production and 
effluent quality by integrating optimized acidification with 
submerged anaerobic membrane bioreactor 

Jeong, E. et al. Bioresource Technology, 2010, 101, (SI), S7-S12. 

To ensure effluent quality in the treatment of high-strength organic 
waste and enhance CFI4 production, this study investigates the 
applicability of process optimization and a submerged anaerobic 
membrane bioreactor (SAMBR) for a two-phase anaerobic digestion 
(TPAD) system. The use of response surface methodology (RSM) 
suggests that the optimum conditions for maximum volatile fatty acids 
(VFA) production were a hydraulic retention time (HRT) of 2.01 days 
and a substrate concentration of 29.30 g/L based on chemical oxygen 
demands (COD). A confirmation experiment showed that an empirical 
model could predict a VFA increase of 76% under the proposed 
conditions with a relative error of 4%. SAMBRs could convert the 
VFA in acidogenic effluent to CH 4 with an average production rate of 
0.28 m 3 /m 3 /d in an HRT of 14 days. All of the SAMBRs could achieve 
COD removal rates of over 99% by the increased solid retention time 
and secondary membrane formation. 


11/01281 Enhancing biohydrogen production through 
sewage supplementation of composite vegetable based 
market waste 

Mohanakrishna, G. et al. International Journal of Hydrogen Energy, 
2010, 35, (2), 533-541. 

The function of domestic sewage supplementation as co-substrate with 
composite vegetable based market waste was studied during the 
process of fermentative hydrogen (H 2 ) production. Significant im¬ 
provement in H 2 production and substrate degradation were noticed 
upon supplementing the waste with domestic sewage. Maximum H 2 
production (cummulative) was observed at 5.2 kg COD/m 3 with pulp 
operation and 4.8 kg COD/m 3 with non-pulp operation accounting for 
improvement of 51 and 55% respectively after sewage supplemen¬ 
tation. Substrate degradation was also found to improve with respect to 
both carbohydrates [8% (with pulp); 5% (non-pulp)] and chemical 
oxygen demand [COD, 12% (with pulp); 13% (non-pulp)] after adding 
domestic sewage. Specific H 2 yield improved especially at lower 
concentrations. Supplementation of waste with co-substrate helps to 
maintain good buffering microenvironment supports fermentation 
process and in addition provides micro-nutrients, organic matter and 
microbial biomass. Variation in the outlet pH was less in supplemen¬ 
tation experiments compared to normal operation. 


11/01282 Esterification of used vegetable oils using the 
heterogeneous W0 3 /Zr0 2 catalyst for production of 
biodiesel 

Park, Y.-M. et al. Bioresource Technology, 2010, 101, (SI), S59-S61. 
Tungsten oxide zirconia, sulfated zirconia and Amberlyst-15 were 
examined as a catalyst for a conversion of used vegetable oils (VOs) to 
fatty acid methyl esters (FAMEs). Among them, tungsten oxide 
zirconia was a promising heterogeneous catalyst for the production 
of biodiesel fuels from used VOs because of high activity in the 
conversion over 93% and no leaching WO3 in the esterification 
reaction. The reaction conditions were optimized. A study for 
optimizing the reaction parameters such as the reaction temperature, 
stirring speed, WO3 loading over Zr0 2 and reaction time, was carried 
out. The catalyst was characterized by BET, XRD, FT-IR, and NH 3 - 
TPD. With increasing WO3 loading over Zr0 2 , the triclinic phase of 
WO3 increased and the tetragonal phase of zirconia was clearly 
generated. The highest acid strength of 20wt% tungsten oxide zirconia 
catalyst was confirmed by NH3-TPD analysis and the result was 
correlated to the highest catalytic activity of the esterification reaction. 


11/01283 Experimental investigation of an automotive 
air-conditioning system driven by a small biogas engine 

Damrongsak, D. and Tippayawong, N. Applied Thermal Engineering, 
2010, 30, (5), 400-405. 

This research study investigates the use of a small biogas engine to 
drive a automotive vapour-compression air-conditioning system. The 
engine used is single-cylinder, four-stroke gasoline engine with capacity 
of 125 cm 3 and compression ratio of 11:1. The biogas engine can be 
used to run the air-conditioning system with acceptable operation over 
a range of speeds and loads. The modular system can operate at a 
range of cooling loads above 3.5 kW at high coefficient of performance, 
with the proper speed ratio between the engine and the compressor. 
Overall primary energy ratio of the modular refrigeration system driven 
by the biogas engine was found to be maximum at about 1.0-1.2. The 
performance of the modular system tends to decrease with an increase 
in engine speed. 

11/01284 Experimental investigation of jojoba as a 
renewable energy source 

Al-Widyan, M. and Al-Muhtaseb, M. A. Energy Conversion and 
Management, 2010, 51, (8), 1702-1707. 

This work examined jojoba (oil and cake) as possible alternative fuel 
sources. Jojoba is a shrub that grows very well in deserts and its cake is 
the solid part produced upon processing of the jojoba seeds for oil 
extraction. In this study, pure jojoba oil and 50/50 blends with diesel 
fuel were tested as fuels in a single cylinder diesel engine. The diesel 
fuel was the baseline of comparison throughout the runs. The cake was 
tested for both direct combustion (pellets) and as a substrate for biogas 
production. The pellets were formed by compacting the cake in 
cylindrical dies using a hydraulic press while the biogasification was 
conducted in an anaerobic digester model Bioflo 110 from Brunswick. 
The findings indicate that the optimum injection pressure for jojoba oil 
in the engine is 210 bars at which engine speed was maximum 
(2700 rpm), NO, and CO emissions as well as exhaust temperature were 
minimum. Using jojoba cake for biogasification resulted in a yield of 
about 600 ml biogas per 400 g of jojoba cake. Burning jojoba 
compacted cake (pellets) for direct combustion in a stove indicated 
that jojoba cake sustained a temperature in excess of 300 °C for a 
reasonable amount of time and that the cake was very competitive to 
wood and has energy content more than most types of wood. Overall, it 
may be stated that both jojoba oil and cake hold real promise as 
alternative energy sources. 

11/01285 Hybrid poplar growth in bioenergy production 
systems: biomass prediction with a simple process-based 
model (3PG) 

Amichev, B. Y. et al. Biomass and Bioenergy, 2010, 34, (5), 687-702. 
Establishing short-rotation tree plantations for bioenergy and fibre 
production on agricultural land (abandoned farmland) would provide 
significant environmental and economic benefits for rural communities 
and society as a whole. Walker hybrid poplar (Populus deltoides x P. 
nigra) is one of the most commonly used varieties cultivated in 
Saskatchewan, Canada; however, there are no existing hybrid poplar 
growth models in the literature. The aim of this work was to 
parameterize and evaluate the 3PG model (physiological principles in 
predicting growth) to predict Walker tree growth in the climate and 
soils of Saskatchewan. The authors used annual data from Walker 
poplar trials (4-11-year-old stands) established at three spacing levels 
(2.4, 3.0 and 3.7 m) at three sites located in central Saskatchewan, Hnr, 
BH and ML sites. The data were split into two sets - the modelling set 
from the Hnr site was used to parameterize 3PG, and the testing sets 
from the BH and ML sites were used to evaluate Walker growth 
predictions made by 3PG. The bias, sum (predicted minus observed) 
divided by number of observations, for tree height predictions ranged 
from —1.76 to 1.45m, and bias for diameter at breast height (DBH) 
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ranged from -2.61 to 0.66 cm. Regression R-square values of 3PG- 
predicted versus observed height and DBH ranged from 0.75 to 0.98. 
Results indicate that, once parameterized, 3PG could predict Walker 
hybrid poplar growth with desirable accuracy by only utilizing 
commonly available soils and climate data for marginal or more 
productive agricultural land across Saskatchewan. 

11/01286 Integrated design and evaluation of biomass 
energy system taking into consideration demand side 
characteristics 

Ren, H. et al. Energy , 2010, 35, (5), 2210-2222. 

In this paper, a linear programming model has been developed for the 
design and evaluation of a biomass energy system, while taking into 
consideration demand side characteristics. The objective function to be 
minimized is the total annual cost of the energy system for a given 
customer equipped with a biomass combined cooling, heating and 
power (CCHP) plant, as well as a backup boiler fuelled by city gas. The 
results obtained from the implementation of the model demonstrate 
the optimal system capacities that customers could employ given their 
electrical and thermal demands. As an illustrative example, an 
investigation addresses the optimal biomass CCHP system for a 
residential area located in Kitakyushu Science and Research Park, 
Japan. In addition, sensitivity analyses have been elaborated in order to 
show how the optimal solutions would vary due to changes of some key 
parameters including electricity and city gas tariffs, biogas price, 
electricity buy-back price, as well as carbon tax rate. 

11/01287 Kalsilite based heterogeneous catalyst for 
biodiesel production 

Wen, G. et al. Fuel , 2010, 89, (8), 2163-2165. 

Kalsilite (KAlSi0 4 ) was used as a heterogeneous catalyst for 
transesterification of soybean oil with methanol to biodiesel. Kalsilite 
showed relatively low catalytic activity for transesterification reaction. 
The catalytic activity of this catalyst was significantly enhanced by 
introducing a small amount of lithium nitrate by the impregnation 
method. A biodiesel yield of 100% and a kinematic viscosity of 3.84 cSt 
were achieved at a mild temperature of only 120 °C over this lithium 
modified kalsilite catalyst (2.3 wt% Li). 

11/01288 Maximizing the solar to H 2 energy conversion 
efficiency of outdoor photobioreactors using mixed cultures 

Berberoglu, H. and Pilon, L. International Journal of Hydrogen Energy, 
2010, 35, (2), 500-510. 

A numerical study is presented aiming to maximize the solar to 
hydrogen energy conversion efficiency of a mixed culture containing 
microorganisms with different radiation characteristics. The green 
algae Chlamydomonas reinhardtii CC125 and the purple non-sulfur 
bacteria Rhodobacter sphearoides ATCC 49419 are chosen for 
illustration purposes. The previously measured radiation character¬ 
istics of each microorganism are used as input parameters in the 
radiative transport equation for calculating the local spectral incident 
radiation within a flat panel photobioreactor. The specific hydrogen 
production rate for each microorganism as a function of the available 
incident radiation is recovered from data reported in the literature. The 
results show that for mono-cultures, the solar to H 2 energy conversion 
efficiency, for all combinations of microorganism concentrations and 
photobioreactor thicknesses, fall on a single line with respect to the 
optical thickness of the system. The maximum solar energy conversion 
efficiency of mono-cultures of C. reinhardtii and R. spaheroides are 
0.061 and 0.054%, respectively, corresponding to optical thicknesses of 
200 and 16, respectively. Using mixed cultures, a total conversion 
efficiency of about 0.075% can be achieved corresponding to an 
increase of about 23% with respect to that of a mono-culture of C. 
reinhardtii. It has been shown that the choice of microorganism 
concentrations for maximum solar energy conversion efficiency in 
mixed cultures is non-trivial and requires careful radiation transfer 
analysis coupled with H 2 production kinetics taking into account the 
photobioreactor thickness. 

11/01289 Modelling gas-liquid VOCs transport in two- 
liquid phase partitioning bioreactors 

Bordel, S. et al. International Journal of Heat and Mass Transfer, 2010, 
53, (5-6), 1139-1145. 

A mechanistic model capable to accurately describe the mass transport 
of hexane in a two-liquid phase partitioning bioreactor (TLPB) 
constructed with silicone oil was developed. This work constitutes the 
first step in the development of simple and reliable models for the 
mathematical description of the off-gas treatment of volatile organic 
contaminants in TLPBs. The model (based on general mass balances 
and transport equations over off-gas rising bubbles) predicted a 
negative linear relationship between the fraction of organic phase 
and the logarithm of the pollutant fraction that remains in the gas 
phase. The average relative errors of the model predictions were lower 
than 7%. Under the tested range of operational conditions (organic 
phase fractions and stirring rates ranging from 5% to 30% and from 


100 to 300 rpm, respectively) the maximum hexane fraction transferred 
from the gas to the liquid (aqueous + organic) phase increased at 
increasing stirring rates and silicone oil fractions up to 200 rpm and 
20%, respectively. In addition, the proposed modelling approach 
quantified the proximity of the dispersion to thermodynamic equili¬ 
brium conditions, predicting thus the degree of mixing in the systems. 

11/01290 Optimal location of lignocellulosic ethanol 
refineries with polygeneration in Sweden 

Leduc, S. et al. Energy, 2010, 35, (6), 2709-2716. 

The integration of ethanol production with combined heat and power 
plants is considered in this paper. An energy balance process model has 
been used to generate data for the production of ethanol, electricity, 
heat and biogas. The geographical position of such plants becomes of 
importance when using local biomass and delivering transportation fuel 
and heat. An optimization model has thus been used to determine the 
optimal locations for such plants in Sweden. The entire energy supply 
and demand chain from biomass outtake to gas stations filling is 
included in the optimization. Input parameters have been studied for 
their influence on both the final ethanol cost and the optimal locations 
of the plants. The results show that the biomass cost, biomass 
availability and district heating price are crucial for the positioning of 
the plant and the ethanol to be competitive against imported ethanol. 
The optimal location to set up polygeneration plants is demonstrated 
to be in areas where the biomass cost is competitive and in the vicinity 
of small to medium size cities. Carbon tax does not influence the 
ethanol cost, but solicits the production of ethanol in Sweden, and 
changes thus the geography of the plant locations. 

11/01291 Optimal placement and sizing from standpoint of 
the investor of photovoltaics grid-connected systems using 
binary particle swarm optimization 

Gomez, M. et al. Applied Energy, 2010, 87, (6), 1911-1918. 

This paper introduces a binary particle swarm optimization based 
method to accomplish optimal location and size of a photovoltaics grid- 
connected system (PVGCS) for distributed power generation. The 
main technical constraint is the maximum installed peak power, which 
is limited for utilities power distributor company. The fitness function 
to be optimized is the profitability index. A fair comparison between 
the proposed algorithm and other methods is performed. For such 
goal, convergence curves of the average profitability index versus 
number of iterations are computed. The proposed algorithm reaches a 
better solution than genetic algorithms when considering similar 
computational cost (similar number of evaluations). 

11/01292 Optimization of biomass production with 
enhanced glucan and dietary fibres content by Pleurotus 
ostreatus ATHUM 4438 under submerged culture 

Papaspyridi, L.-M. et al. Biochemical Engineering Journal, 2010, 50, (3), 
131-138. 

This work was aimed at optimizing biomass production by the edible 
basidiomycete Pleurotus ostreatus ATHUM 4438 in a submerged 
process with enhanced glucan and dietary fibres content. /3-Glucan 
from Pleurotus sp. (pleuran) has been used as food supplements due to 
its immunosuppressive activity. Like other dietary fibre components, 
oyster mushroom polysaccharides can stimulate the growth of colon 
microorganisms (probiotics), i.e. act as prebiotics. The FF MicroPlate 
was used for substrate utilization and growth monitoring. The pattern 
of substrate catabolism forms a substrate assimilation fingerprint 
which is useful in selecting media components for media optimization 
of maximum biomass production. Different carbon sources (95) were 
used and then eight of them were tested in shake flask cultures. The 
effect of various organic and complex nitrogen sources on biomass 
production was also examined and response surface methodology 
based on central composite design was applied to explore the optimal 
medium composition. When the optimized culture medium was tested 
in a 20-L stirred tank bioreactor, using 57gL _1 xylose and 37gL _1 
corn steep liquor, high yields (39.2 gL -1 ) of dry biomass was obtained. 
The yield coefficients for total glucan and dietary fibres on mycelial 
biomass formed were 140 ±4 and 625 ±9 mg g -1 mycelium dry weight, 
respectively. 

11/01293 Optimization of ultrasonic-assisted 
heterogeneous biodiesel production from palm oil: 
a response surface methodology approach 

Salamatinia, B. et al. Fuel Processing Technology, 2010, 91, (5), 441- 
448. 

The use of ultrasonic processor in the heterogeneous transesterifica¬ 
tion of palm oil for biodiesel production has been investigated. 
Response surface methodology was employed to statistically evaluate 
and optimize the biodiesel production process catalysed by two alkaline 
earth metal oxide catalysts, i.e. BaO and SrO. SEM, surface analysis, 
AAS analysis and the Hammett indicator methods were used for 
characterization of the catalysts. Four different variables including 
reaction time (10-60 min), alcohol to oil molar ratio (3:1-15:1), catalyst 
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Solar energy 


11/01314 Application of folded sheet metal in flat bed solar 
air collectors 

El-Sawi, A. M. et al. Applied Thermal Engineering , 2010, 30, (8-9), 864- 
871. 

In the present study the chevron pattern of fold structure produced 
using a recently developed continuous folding technique is considered 
for the first time in the application of solar air collectors. An 
experimental study of two types of flat bed solar air collectors, with 
flat plate and chevron pattern absorbers, is carried out to investigate 
their performance over a wide range of operating conditions. A 
theoretical comparison between flat plate, v-grooved and chevron 
pattern absorbers is also presented. Under the considered configur¬ 
ations and operating conditions, the chevron pattern absorber is found 
to be the most efficient and that the flat plate absorber the least 
efficient. The chevron pattern is found to have higher performance, 
reaching up to 20% improvement in thermal efficiency and an increase 
of 10 °C in outlet temperature at some ranges of mass flow rates. 

11/01315 Daily energy planning of a household 
photovoltaic panel 

Ammar, M. B. et al. Applied Energy, 2010, 87, (7), 2340-2351. 

This paper puts forward an energy planning approach which offers a 
daily optimum management of a household photovoltaic panel 
generation (PVG) without using storage equipment. The approach 
considers the PVG of the last 10 days to estimate the one of the next 
day, using a neuro-fuzzy algorithm. The estimated PVG is planned 
according to the consumer’s needs so as to use the maximum of the 
generated energy. The algorithm decides by means of fuzzy rules the 
connection times of appliances, having different powers, to the 
photovoltaic panel (PVP) output during the day. The decision is made 
on the basis of optimization criteria with respect to different user 
operation modes. The approach is validated on a 260 Wp PVP and a set 
of four appliances of 30 W, 40 W, 60 W and 75 W. The system is 
installed at the National Engineering School, University of Sfax (ENIS) 
- Tunisia. The daily energetic assessment confirms that the PVG 
planning makes use of the estimated available energy in between 70% 
and 80%. 


11/01316 Development of hybrid solar-assisted cooling/ 
heating system 

Huang, B. J. et al. Energy Conversion and Management, 2010, 51, (8), 
1643-1650. 

A solar-assisted ejector cooling/heating system (SACH) was developed 
in this study. The SACH combines a pump-less ejector cooling system 
(ECS) with an inverter-type heat pump (R22) and is able to provide a 
stable capacity for space cooling. The ECS is driven by solar heat and is 
used to cool the condenser of the R22 heat pump to increase its COP 
and reduce the energy consumption of the compressor by regulating 
the rotational speed of the compressor through a control system. In a 
complete SACH system test run at outdoor temperature 35 °C, indoor 
temperature 25 °C and compressor speed 20-80 Hz, and the ECS 
operating at generator temperature 90 °C and condensing temperature 
37 °C, the corresponding condensing temperature of the heat pump in 
the SACH is 24.5-42 °C, cooling capacity 1.02-2.44 kW, input power 
0.20-0.98kW, and cooling COP t 5.11-2.50. This indicates that the use 
of ECS in SACH can effectively reduce the condensing temperature of 
the heat pump by 12.6-7.3 °C and reduce the power consumption by 
81.2-34.5%. The SACH can also supply heat from the heat pump. At 
ambient temperature from 5 to 35 °C, the heating COP c is in the range 


11/01317 Energetic and exergetic performances of an 
economical and available Integrated solar storage collector 
based on concrete matrix 

Hazami, M. et al. Energy Conversion and Management, 2010, 51, (6), 
1210-1218. 

This paper deals with an experimental study of an inexpensive 
integrated solar storage collector (ISSC) of total aperture area of 
2m, used for the providing of domestic hot water. The ISSC is 
characterized by an absorber matrix made up of a thin cement concrete 
slab which performs the function of both absorbing and storing of the 
solar thermal energy. Inside the concrete absorber was embedded a 
cooper pipe network. Outdoor experiments were carried out under 
varied environmental conditions for several days during three 
consecutive months (from November 2007 to February 2008). The 
experiments were carried out by measuring the climatic variables, 
temperatures in different parts of the collectors, and mass flow rates of 
water, during the test days. Based on these measurements, the 
behaviour of the systems was analysed by comparing exit temperatures, 
heat losses, and delivered useful energy. A detailed energy and exergy 
analysis was carried out for evaluating the thermal and optical 


performance, exergy losses as well as exergetic efficiency for ISSC 
under given operating conditions. Results shows that the integrated 
solar storage collector, having energetic and exergetic efficiencies of 
32% and 23.5% respectively, provides acceptable stored thermal heat 
rate by supplying approximately 80% in domestic hot water require¬ 
ments for a family composed of 5-6 persons. An economic evaluation 
was made considering the investment time recovery through the 
system. The results obtained from the ISSC system were compared 
with the results obtained from a high quality thermosyphon solar 
system composed of a flat-plate collector (with a total aperture area of 
2 m 2 ) and its corresponding insulated storage tank (2001), tested at the 


11/01318 Experimental investigation of thermal 
performance of solar air heater having different obstacles on 
absorber plates 

Akpinar, E. K. and Kofyigit, F. International Communications in Heat 
and Mass Transfer, 2010, 37, (4), 416-421. 

This paper presents the results of an experimental investigation of the 
performance for a new flat plate solar air heater (SAH) with several 
obstacles (Type I, Type II, and Type III) and without obstacles (Type 
IV). The efficiencies, the heat gain factors and heat loss coefficients are 
determined for the collectors and comparisons were made among 
them. The experimental data along with the correlations obtained by 
linear regression are presented. The optimal value of efficiency was 
determined for the solar air heater with Type II absorbent plate in flow 
channel duct for all operating conditions and the collector supplied 
with obstacles appears significantly better than that without obstacles. 

11/01319 Experimental investigation on the photovoltaic- 
thermal solar heat pump air-conditioning system on water¬ 
heating mode 

Fang, G. et al. Experimental Thermal and Fluid Science, 2010, 34, (6), 
736-743. 

An experimental study on operation performance of photovoltaic- 
thermal solar heat pump air-conditioning system was conducted in this 
paper. The experimental system of photovoltaic-thermal solar heat 
pump air-conditioning system was set up. The performance parameters 
such as the evaporation pressure, the condensation pressure and the 
coefficient of performance (COP) of heat pump air-conditioning 
system, the water temperature and receiving heat capacity in water 
heater, the photovoltaic (PV) module temperature and the photo¬ 
voltaic efficiency were investigated. The experimental results show that 
the mean photovoltaic efficiency of photovoltaic-thermal (PV/T) solar 
heat pump air-conditioning system reaches 10.4%, and can improve 
23.8% in comparison with that of the conventional photovoltaic 
module, the mean COP of heat pump air-conditioning system may 
attain 2.88 and the water temperature in water heater can increase to 
42 °C. These results indicate that the photovoltaic-thermal solar heat 
pump air-conditioning system has better performances and can stably 
work. 

11/01320 Experimental investigation on the use of water- 
phase change material storage in conventional solar water 
heating systems 

Al-Hinti, I. et al. Energv Conversion and Management, 2010, 51, (8), 
1735-1740. 

This paper presents an experimental investigation of the performance 
of water-phase change material (PCM) storage for use with conven¬ 
tional solar water heating systems. Paraffin wax contained in small 
cylindrical aluminium containers is used as the PCM. The containers 
are packed in a commercially available, cylindrical hot water storage 
tank on two levels. The PCM storage advantage is firstly demonstrated 
under controlled energy input experiments with the aid of an electrical 
heater on an isolated storage tank, with and without the PCM 
containers. It was found that the use of the suggested configuration 
can result in a 13-14 °C advantage in the stored hot water temperature 
over extended periods of time. The storage performance was also 
investigated when connected to flat plate collectors in a closed-loop 
system with conventional natural circulation. Over a test period of 24 h, 
the stored water temperature remained at least 30 °C higher than the 
ambient temperature. The use of short periods of forced circulation 
was found to have minimum effect on the performance of the system. 
Finally, the recovery effect and the storage performance of the PCM 
was analysed under open-loop operation patterns, structured to 
simulate daily use patterns. 

11/01321 Fabrication and testing of a non-glass vacuum- 
tube collector forsolar energy utilization 

Chen, K. et al. Energy, 2010, 35, (6), 2674-2680. 

An evacuated tubular solar collector was fabricated from acrylics for 
improved resistance to shattering. A plasmatron was employed to apply 
a thin gas-barrier coating to the surfaces of the plastic tube to prevent/ 
alleviate gas infiltration. Experiments were conducted to investigate 
the effect of vacuum level on the performance of the non-glass vacuum- 
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tube solar collector. Inserted in the evacuated tube was a finned heat 
pipe for solar energy collection and heat transfer to a water tank. Time 
variations of temperatures on the heat pipe surface and in the water 
tank were recorded and analysed for different degrees of vacuum in the 
collector. The steady-state temperature of the non-glass collector was 
compared to that of a commercial glass vacuum-tube collector to assess 
the feasibility of the use of evacuated plastic tubes for solar energy 
collection. A simple analytical model was also developed to assist in 
understanding and analysing the transient behaviour and heat losses of 
the vacuum-tube solar collector. 

11/01322 Optical performance of inclined south-north 
single-axis tracked solar panels 

Li, Z. et at. Energy, 2010, 35, (6), 2511-2516. 

To investigate optical performance of the inclined south-north single¬ 
axis (ISN-axis, in short) tracked solar panels, a mathematical procedure 
to estimate the annual collectible radiation on fixed and tracked panels 
was suggested based on solar geometry and monthly horizontal 
radiation. For solar panels tracking about ISN-axis, the yearly optimal 
tilt-angle of ISN-axis for maximizing annual solar gain was about 3° 
deviating from the site latitude in most of China except in areas with 
poor solar resources, and the maximum annual collectible radiation on 
ISN-axis tracked panels was about 97-98% of that on dual-axis tracked 
panels; whereas for ISN-axis tracked panels with the tilt-angle of ISN- 
axis being adjusted four times in a year at three fixed tilt-angles, the 
annual collectible radiation was almost close to that on dual-axis 
tracked panels, the optimum date of tilt-angle adjustment of ISN-axis 
was 23 days from the equinoxes, and the optimum tilt-angle adjustment 
value for each adjustment was about 22°. Compared to fixed south¬ 
facing solar panels inclined at an optimal tilt-angle, the increase in the 
annual solar gain due to using ISN-axis sun tracking was above 30% in 
the areas with abundant solar resources and less than 20% in the areas 
with poor solar resources. 

11/01323 Optimisation of building form for solar energy 
utilisation using constrained evolutionary algorithms 

Kampf, J. H. and Robinson, D. Energy and Buildings, 2010, 42, (6), 
807-814. 

This study describes a new methodology for optimizing building and 
urban geometric forms for the utilization of solar irradiation, whether 
by passive or active means. For this a new evolutionary algorithm (a 
hybrid CMA-ES/HDE algorithm) was used to search the user-defined 
parameter space, within defined constraints. The fitness function, solar 
irradiation, is predicted using the backwards ray tracing program 
RADIANCE in conjunction with a cumulative sky model for fast 
computation. Application of this technique to three very different 
scenarios suggest that the new method consistently converges towards 
an optimal solution. Furthermore, with respect to configurations 
subjectively chosen to be intuitively well performing, annual irradiation 
is increased by up to 20%; sometimes yielding highly non-intuitive but 
architecturally interesting forms. 

11/01324 Portable solar cooker and water heater 

Badran, A. A. et al. Energy Conversion and Management, 2010, 51, (8), 
1605-1609. 

A portable solar water heater was designed, built and tested. This 
application of solar energy devices is particularly important for the 
Bedouin community, which can gain a great deal from the solar energy 
that is continuously available in the desert. It can be also used by 
campers and those who use recreation vehicles. A normal satellite dish 
of 150 cm diameter was used as a concentrator for solar radiation. The 
surface of the dish was covered with reflective aluminium foil which 
was used to concentrate solar energy on a cooking pot in one mode of 
operation. This mode was operated in two ways: one with bare pot and 
the other with the pot being covered with glazing by putting it inside a 
glass box. The device was also used in another mode of operation to 
heat water for domestic use by placing a specially designed solar 
collector in the focus. It was found that, when the device was operated 
in the bare cooker mode, a 7 kg of water at 20 °C was brought to a boil 
in 1 h. Putting the pot inside the glass box reduced the time required 
for boiling to 40 min and the cooking power was increased by 275%. In 
the collector mode, the device was able to heat 30 kg of water from 
20 °C to 50 °C in 21/2 h. The highest efficiency obtained for this mode 
was 77% and the slope of the efficiency curve was -10.63 W/m 2 °C. 

11/01325 Potential use of photovoltaic-integrated solar 
heat pump system in Hong Kong 

Chow, T. T. et al. Applied Thermal Engineering, 2010, 30, (8-9), 1066— 
1072. 

Most buildings in Hong Kong are served with electric/gas water heaters 
for hot water supply. With the elevated aspiration on the quality of life, 
an increase in hot water demand partly contributes to the escalating 
energy use of the city in the past decades. A photovoltaic-integrated 
solar heat pump (PV-SAHP) system, which can be seen as a scientific 
merge of the photovoltaic/thermal and solar assistant heat pump 


technology, is here proposed as a sustainable alternative. Numerical 
analysis has been carried out making use of a dynamic simulation 
model and the TMY weather data of Hong Kong. It was found that the 
proposed system with R-134a is able to achieve a yearly-average COP 
of 5.93 and PV output efficiency of 12.1%; the energy output is 
therefore considerably higher than the conventional heat pump plus 
PV ‘side-by-side’ system. Within a year, the PV-SAHP system has 
better performance in summer time, when the monthly average COP 
could reach six or higher. Hence its application potential in Hong Kong 


11/01326 Scale-up strategy for a combined solar photo- 
Fenton/biological system for remediation of pesticide- 
contaminated water 

Zapata, A. et al. Catalysis Today, 2010, 151, (1-2), 100-106. 

This work proposes a design strategy for an industrial combined solar 
photo-Fenton/aerobic biological system for the decontamination of 
wastewater polluted with commercial pesticides. The two possibilities 
(photo-Fenton/bio and Bio/photo-Fenton) of the combined system 
were evaluated (using different analytical tools and bioassays, mainly 
DOC, COD, toxicity and biodegradability) in pilot plant and the most 
successful was scaled-up. Photo-Fenton (20mg/L of Fe -+ ) was carried 
out in compound parabolic collectors (CPC) at an initial DOC of 
500mg/L (lOOmg/L of each commercial pesticide). The biological pilot 
reactor was an immobilized biomass reactor (IBR) filled with 
polypropylene Pall Ring® supports colonized by activated sludge. 
The industrial plant has a total collector surface of 150 m 2 , total photo 
reactor volume of 1060 L and the scaled-up biological treatment plant 
(also an IBR) consists basically of two IBRs (1230L each). The photo- 
Fenton treatment at pilot plant scale was able to reduce toxicity (from 
96% to 50% of inhibition) and increase biodegradability (from 50% to 
95%) of the wastewater and the most suitable point for combining it 
with the biological treatment was after the total elimination of the 
active ingredients. The efficiency of the combined photo-Fenton/bio 
system in terms of mineralization was 94%, of which 35.5% 
corresponds to the AOP and 58.5% to the aerobic biological treatment. 
The combination Bio/photo-Fenton was not successful. The efficiency 
of the industrial-scale combined system (photo-Fenton/bio) was 84%, 
35% corresponding to the photo-Fenton treatment and 49% to the 
biological stage. 


11/01327 Simulation and economic optimization of a solar 
assisted combined ejector-vapor compression cycle for 
cooling applications 

Vidal, H. and Colie, S. Applied Thermal Engineering, 2010, 30, (5), 478- 
486. 

This paper describes the hourly simulation and optimization of a 
thermally driven cooling cycle assisted by solar energy. The double 
stage solar ejector cooling cycle is modelled using the TRNSYS-EES 
simulation tool and the typical meteorological year file containing the 
weather data of Florianopolis, Brazil. The first stage is performed by a 
mechanical compression system with R134a as the working fluid, while 
the second stage is performed by a thermally driven ejector cycle with 
R141b. Flat plate collectors and an auxiliary energy burner provide 
heat to the ejector cycle. The thermo-economical optimization is 
carried out with respect to the intercooler temperature and the flat 
plate solar collector area, for given specific costs of the auxiliary energy 
and electric energy, the capital cost of the collectors, ejector cooler, 
and the capital cost of equivalent mechanical compression cooler. 


11/01328 Thermoeconomic analysis and optimization of 
high efficiency solar heating and cooling systems for 
different Italian school buildings and climates 

Calise, F. Energy and Buildings, 2010, 42, (7), 992-1003. 

The paper investigates the energetic and economic feasibility of a solar- 
assisted heating and cooling system (SHC) for different types of school 
buildings and Italian climates. The SHC system under investigation is 
based on the coupling of evacuated solar collectors with a single-stage 
LiBr-H 2 0 absorption chiller; auxiliary energy for both heating and 
cooling is supplied by an electric-driven reversible heat pump. The 
SHC system was coupled with different types of school buildings 
located in three different Italian climatic zones. The analysis is carried 
out by means of a zero-dimensional transient simulation model, 
developed using the TRNSYS software; the analysis of the dynamic 
behaviour of the building was also included. An economic model is 
proposed, in order to assess the operating and capital costs of the 
systems under analysis. Furthermore, a parametric analysis and a 
subsequent mixed heuristic-deterministic optimization algorithm was 
implemented, in order to determine the set of the synthesis/design 
variables that maximize system profitability. The results are encoura¬ 
ging, as for the potential of energy saving. On the contrary, the SHC 
economic profitability can be achieved only in case of public funding 
policies (e.g. feed-in tariffs), as always happens for the great majority 
of renewable energy systems. 
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and that the method used to identify areas of national interest of wind 
power forced wind power to compete with the combined strengths of 
all other public interest. The planning instruments thus left wind power 
to fight an uphill battle rather than to meet other interests face-to-face 
on a level playing field. 

11/01337 Measurement of productive efficiency with 
frontier methods: a case study for wind farms 

Iglesias, G. et at. Energy Economics, 2010, 32, (5), 1199-1208. 

This study measures the productive efficiency of a group of wind farms 
during the period 2001-2004 using the frontier methods data 
envelopment analysis (DEA) and stochastic frontier analysis (SFA). 
Taking an extensive definition of the productive process of wind 
electricity as a starting point, the authors obtain results which allow the 
identification, on the one hand, an essentially ex ante efficiency 
measure and, on the other hand, aspects of relevance for wind farm 
development companies (developers), technology suppliers and oper¬ 
ators in terms of their economic impact. These results may also be of 
interest for regulators and other stakeholders in the sector. The 
implications of the simultaneous use of DEA and SFA methodologies 
are also discussed. 

11/01338 Modelling the existing Irish energy-system to 
identify future energy costs and the maximum wind 
penetration feasible 

Connolly, D. et al. Energy, 2010, 35, (5), 2164-2173. 

In this study a model of the Irish energy-system was developed using 
EnergyPLAN based on the year 2007, which was then used for three 
investigations. The first compares the model results with actual values 
from 2007 to validate its accuracy. The second illustrates the exposure 
of the existing Irish energy-system to future energy costs by considering 
future fuel prices, CO 2 prices, and different interest rates. The final 
investigation identifies the maximum wind penetration feasible on the 
2007 Irish energy-system from a technical and economic perspective, as 
wind is the most promising fluctuating renewable resource available in 
Ireland. It is concluded that the reference model simulates the Irish 
energy-system accurately, the annual fuel costs for Ireland’s energy 
could increase by approximately 58% from 2007 to 2020 if a business- 
as-usual scenario is followed, and the optimum wind penetration for 
the existing Irish energy-system is approximately 30% from both a 
technical and economic perspective based on 2020 energy prices. 
Future studies will use the model developed in this study to show that 
higher wind penetrations can be achieved if the existing energy-system 
is modified correctly. Finally, these results are not only applicable to 
Ireland, but also represent the issues facing many other countries. 

11/01339 On comparing three artificial neural networks for 
wind speed forecasting 

Li, G. and Shi, J. Applied Energy, 2010, 87, (7), 2313-2320. 

Wind speed forecasting is critical for wind energy conversion systems 
since it greatly influences the issues such as the scheduling of a power 
system, and the dynamic control of the wind turbine. This paper 
presents a comprehensive comparison study on the application of 
different artificial neural networks in 1-h-ahead wind speed forecast¬ 
ing. Three types of typical neural networks, namely, adaptive linear 
element, back propagation, and radial basis function, are investigated. 
The wind data used are the hourly mean wind speed collected at two 
observation sites in North Dakota. The performance is evaluated based 
on three metrics, namely, mean absolute error, root mean square error, 
and mean absolute percentage error. The results show that even for the 
same wind dataset, no single neural network model outperforms others 
universally in terms of all evaluation metrics. Moreover, the selection 
of the type of neural networks for best performance is also dependent 
upon the data sources. Among the optimal models obtained, the 
relative difference in terms of one particular evaluation metric can be 
as much as 20%. This indicates the need of generating a single robust 
and reliable forecast by applying a post-processing method. 

11/01340 Public attitudes of wind energy in Texas: local 
communities in close proximity to wind farms and their 
effect on decision-making 

Swofford, J. and Slattery, M. Energy Policy, 2010, 38, (5), 2508-2519. 
Wind energy is now recognized as an important energy resource 
throughout the world. Within the USA, the state of Texas currently has 
the largest wind energy capacity with 8797 total megawatts and an 
additional 660 MW under construction. With this rapid growth, it is 
important to achieve a better understanding of how wind energy is 
being perceived by the public. This paper explores three research 
strands: (i) describing the environmental attitudes of a population in 
close proximity to a wind farm development, (ii) determining the 
influence that proximity has on wind energy attitudes, and 
(iii) determining if the not-in-my-backyard (nimby) phenomenon is 
appropriate for explaining human perceptions of wind energy. A survey 
questionnaire was developed to explore perceptions of wind energy in 
the region as well as general attitudes about energy and the 


environment. Results regarding general wind energy attitudes signify 
overall public support for wind energy. In addition, those living closest 
to the wind farm indicate the lowest levels of support, while those living 
farthest away indicate much stronger support. Findings support the 
view that the use of nimby does not adequately explain the attitudes of 
local wind farm opposition. Alternative explanations and planning 
implications are discussed with a focus on public participation and 
education. 


11/01341 The influence of wind generation on power 
system reliability and the possible use of hydrogen storages 

Pelacchi, P. and Poli, D. Electric Power Systems Research, 2010, 80, (3), 
249-255. 

The aim of this study is to simulate the impact of non-programmable 
generation sources, in particular wind farms, on the reliability of an 
electric power system. A probabilistic model has been implemented, to 
evaluate the influence of wind generation on the amount of secondary/ 
tertiary generating reserve, required in a hydro-thermoelectric system 
to maintain a certain level of reliability. A case study, calibrated on the 
electric system of one of the largest Italian islands, shows the critical 
issues associated with over-generation events, basically due to an 
underestimation of wind production. Three possible policies, to be 
adopted during real-time by the independent system operator (ISO) in 
order to face such events, are simulated and discussed in terms of 
system reliability and costs for balancing operation. The use of 
hydrogen storages, managed by the ISO to cope with over-generation 
contingencies, is proposed and analysed in different scenarios of wind 
penetration, assessing the payback time of the storage devices also 
considering the economic implications of system reliability. 

11/01342 Why we still don’t understand the social aspects 
of wind power: a critique of key assumptions within the 
literature 

Aitken, M. Energy Policy, 2010, 38, (4), 1834-1841. 

The literature on public attitudes to wind power is underpinned by key 
assumptions which limit its scope and restrict the findings it can 
present. Five key assumptions are that: (1) The majority of the public 
supports wind power. (2) Opposition to wind power is therefore 
deviant. (3) Opponents are ignorant or misinformed. (4) The reason 
for understanding opposition is to overcome it. (5) Trust is key. The 
paper calls for critical reflection on each of these assumptions. It 
should not be assumed that opposition to wind power is deviant/ 
illegitimate. Opposition cannot be dismissed as ignorant or misin¬ 
formed instead it must be acknowledged that objectors are often very 
knowledgeable. Public attitudes and responses to wind power should 
not be examined in order to mitigate potential future opposition, but 
rather in order to understand the social context of renewable energy. 
Trust is identified as a key issue, however greater trust must be placed 
in members of the public and in their knowledge. In sum, the literature 
must abandon the assumption that it knows who is ‘right’ and instead 
must engage with the possibility that objectors to wind power are not 
always ‘wrong’. 

11/01343 Wind power smoothing using fuzzy logic pitch 
controller and energy capacitor system for Improvement 
Micro-Grid performance in islanding mode 

Kamel, R. M. et al. Energy, 2010, 35, (5), 2119-2129. 

The need of reducing CO 2 emissions in electricity generation field for 
solving global warming problems has led to increase interest in micro¬ 
grids (MGs) especially the one with renewable sources such as solar 
and wind generations. Wind speed fluctuations cause high fluctuations 
in output power of wind turbine which cause fluctuations in frequency 
and voltages of the MG in the islanding mode and originate stability 
problems. In this study, a new fuzzy logic pitch controller and an energy 
storage ultra capacitor are proposed and developed to smooth the 
output power of wind turbine and enhance the performance of MGs in 
islanding mode. These two proposed controllers are compared with the 
conventional PI pitch controller, which is usually used to control wind 
generation system when the wind speed exceeds a rated value. 
Obtained results showed that the two proposed strategies are effective 
for the MG performance improvement during islanding mode. All 
models and controllers are developed using Matlab® Simulink® 


Others, including economics 


11/01344 A criterion for selecting renewable energy 
processes 

Searcy, E. and Flynn, P. C. Biomass and Bioenergy, 2010, 34, (5), 798- 
804. 


212 Fuel and Energy Abstracts May 2011 


13 Alternative energy supplies (others, including economics) 


The authors propose that minimum incremental cost per unit of 
greenhouse gas (GHG) reduction, in essence the carbon credit 
required to economically sustain a renewable energy plant, is the most 
appropriate social criterion for choosing from a myriad of alternatives. 
The application of this criterion is illustrated for four processing 
alternatives for straw/corn stover: production of power by direct 
combustion and biomass integrated gasification and combined cycle 
(BIGCC), and production of transportation fuel via lignocellulosic 
ethanol and Fischer Tropsch (FT) syndiesel. Ethanol requires a lower 
carbon credit than FT, and direct combustion a lower credit than 
BIGCC. For comparing processes that make a different form of end 
use energy, in this study ethanol vs. electrical power via direct 
combustion, the lowest carbon credit depends on the relative values 
of the two energy forms. When power is 70$ MW h _1 , ethanol 
production has a lower required carbon credit at oil prices greater than 

600$ r 1 (80$ bbl -1 ). 


11/01345 A methodology for eco-efficiency evaluation of 
residential development at city level 

Li, D. Z. et al. Building and Environment, 2010, 45, (3), 566-573. 
Residential development provides product/service value like floor 
space, while at the same time it induces severe environmental impacts. 
This paper introduces a methodology for eco-efficiency evaluation of 
residential development at a city level, which links product/service 
value and environmental impacts together. In a manner different to 
previous research on environmental impacts related to the construction 
process of residential buildings, the proposed methodology selects the 
ecological footprint as an aggregate environmental indicator to 
represent all resources consumed and all wastes produced by 
residential development, while the traditional ecological footprint 
model of a region is improved in view of characters of residential 
development. Since the final and main objective of the residential 
development is to provide floor space, which is chosen as the indicator 
of product/service value herein. The proposed methodology is applied 
and exemplified in the eco-efficiency evaluation of residential devel¬ 
opment in three Chinese cities, Beijing, Shanghai, and Nanjing. Results 
derived from the proposed methodology can help policy-makers and 
participants in the industry to assess residential development quanti¬ 
tatively and roundly. They can also provide implications for the 
environmental management of residential development at a city level. 


11/01346 A model for establishing a win-win relationship 
between a wood pellets manufacturer and its customers 

Uran, V. Biomass and Bioenergy, 2010, 34, (5), 747-753. 

This paper investigates the possibility of establishing a win-win 
relationship between a wood pellets manufacturer and its customers 
when the manufacturer possesses a power plant fuelled by biomass and 
buys wood material from forest companies. Two prerequisites must be 
fulfilled for this relationship. First, the price of wood pellets should be 
lower than the fuel currently used by potential wood pellets customers 
and, second, the price of wood material as a raw material for producing 
the wood pellets should not jeopardize the profitability of the opera¬ 
tions of the wood pellets manufacturer, who also produces electricity 
from biomass and sells it to the state at the feed-in tariff price. A 
mathematical model has been developed for each prerequisite and 
applied to several examples. The results demonstrate that a win-win 
relation can be established in Croatia and most of the member states of 
the EU. 


11/01347 A techno-economic evaluation of the effects of 
centralized cellulosic ethanol and co-products refinery 
options with sugarcane mill clustering 

Seabra, J. E. A. et al. Biomass and Bioenergy, 2010, 34, (8), 1065-1078. 
This work compares the calculated techno-economic performance for 
thermochemical and biochemical conversion of sugarcane residues, 
considering future conversion plants adjacent to sugarcane mills in 
Brazil. Process models developed by the National Renewable Energy 
Laboratory were adapted to reflect the Brazilian feedstock composition 
and used to estimate the cost and performance of these two conversion 
technologies. Models assumed that surplus bagasse from the mill would 
be used as the feedstock for conversion, while cane trash collected from 
the field would be used as supplementary fuel at the mill. The 
integration of the conversion technology to the mill enabled an 
additional ethanol production of 0.033 nr per tonne of cane for the 
biochemical process and 0.025 m 3 t _1 of cane plus 0.004 m 3 t _1 of cane 
of higher alcohols for the thermochemical process. For both cases, 
electricity is an important co-product for the biorefinery, but especially 
for biochemical conversion, with surpluses of about 50 kWh t 1 of cane. 
The economic performance of the two technologies is quite similar in 
terms of the minimum ethanol selling price, at 318 $ m~ 3 (United States 
2007 dollars) for biochemical conversion and 329 $m~ 3 for thermo¬ 
chemical conversion. 


11/01348 An innovative approach for energy generation 
from waves 

Al-Habaibeh, A. et al. Energy Conversion and Management, 2010, 51, 
(8), 1664-1668. 

Sustainable energy generation is becoming increasingly important due 
to the expected limitations in current energy resources and to reduce 
pollution. Wave energy generation has seen significant development in 
recent years. This paper describes an innovative system for generating 
energy from wave power. A complete description of the system is 
presented including the general concept, configurations, mechanical 
design, electrical system, simulation techniques and expected power 
output of the system. The results from the hydraulic linear wave 
simulator, using a real wave profiles captured at a location in the UK 
using an ultrasound system, it was seen that a ±0.8 m wave at 10 s time 
period, produced a conditioned power output of approximately 22 kW 
at optimum load conditions for the tested three-phase 44 kW 
permanent magnet generator type STK500. The results indicate that 
this new technology could provide an efficient and low-cost method of 
generating electricity from waves. 


11/01349 China’s renewable energy policy: commitments 
and challenges 

Wang, F. et al. Energy Policy, 2010, 38, (4), 1872-1878. 

The passing of the renewable energy law (REL) in 2005 demonstrated 
China’s commitment to renewable energy development. In the 3 years 
after the REL, China’s renewable electricity capacity grew rapidly. 
From 2006 to 2008, China’s wind capacity installation more than 
doubled every year for 3 years in a row. However, three facts prevent us 
from being optimistic about China’s renewable electricity future. First, 
considered as a share of total capacity, renewable electricity capacity is 
decreasing instead of increasing. This is due simply to the rapid growth 
of fossil fuel capacity. Second, a significant amount of renewable 
generation capacity is wasted because it is not connected to the 
electricity grid. Finally, renewable electricity plants are running at a 
low level of efficiency. Based on an in-depth analysis of China’s existing 
renewable energy policy, it is suggested that these challenges should be 
dealt with by introducing a market-based mandatory renewable 
portfolio requirement coupled with strong regulatory monitoring of 
grid enterprises. 


11/01350 DSTATCOM with flywheel energy storage system 
for wind energy applications: control design and simulation 

Suvire, G. O. and Mercado, P. E. Electric Power Systems Research, 
2010, 80, (3), 345-353. 

In this work the use ol e u ms compensator 

(DSTATCOM) coupled with a flywheel energy storage system (FESS) 
is proposed to mitigate problems introduced by wind generation in the 
electric system. A dynamic model of the DSTATCOM/FESS device is 
introduced and a multi-level control technique is proposed. This 
control technique presents one control mode for active power and two 
control modes for reactive power, power factor correction, and voltage 
control. Tests of dynamic response of the device are conducted, and 
performance characteristics are studied taking into consideration 
variations of power references. Moreover, the behaviour of the device 
is analysed when combined with wind generation in the electric system. 
The results obtained demonstrate a good performance of the model 
developed and of the control technique proposed as well as a high 
effectiveness of the device to mitigate problems introduced by wind 
generation. 


11/01351 Energy production system management - 
renewable energy power supply integration with building 
automation system 

Figueiredo, J. and Martins, J. Energy Conversion and Management, 
2010, 51, (6), 1120-1126. 

Intelligent buildings, historically and technologically, refers to the 
integration of four distinctive systems: building automation systems 
(BAS), telecommunication systems, office automation systems and 
computer building management systems. The increasing sophisticated 
BAS has become the ‘heart and soul’ of modern intelligent buildings. 
Integrating energy supply and demand elements - often known as 
demand-side management (DSM) - has became an important energy 
efficiency policy concept. Nowadays, European countries have diversi¬ 
fied their power supplies, reducing the dependence on OPEC, and 
developing a broader mix of energy sources maximizing the use of 
renewable energy domestic sources. In this way it makes sense to 
include a fifth system into the intelligent building group: energy 
production system management. This paper presents a building 
automation system where the DSM is fully integrated with the 
building’s energy production system, which incorporates a complete 
set of renewable energy production and storage systems. 
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11/01352 Evaluating the cost-effectiveness of global 
biochar mitigation potential 

Pratt, K. and Moran, D. Biomass and Bioenergy, 2010, 34, (8), 1149— 
1158. 

This paper uses marginal abatement cost curves (MACCs) to illustrate 
the cost-effectiveness of mitigation potential offered by biochar 
projects compared to other mitigation measures. Biochar projects 
encompass a range of technologies, from wooden kilns to large 
processing plants. These projects differ in their abatement potential 
and implicit cost per tonne of carbon mitigated. Biochar stove and kiln 
projects in developing nations are more cost-effective than pyrolysis 
plant scenarios in developed countries, and thus could abate more 
fossil fuel carbon emissions (up to 1.03 Gt by 2030 in Asia). Even the 
most expensive biochar projects rival the cost-effectiveness of other 
carbon negative technologies such as carbon capture and storage. 
Economic feasibility of all biochar projects depends on a range of 
factors including the price of carbon and significant ancillary benefits 
in terms of agricultural productivity. 

11/01353 Grid-connected renewable energy source 
systems: challenges and proposed management schemes 

Alsayegh, O. et al. Energy Conversion and Management, 2010, 51, (8), 
1690-1693. 

As a result of the world’s rapid socioeconomic growth and environ¬ 
mental concerns, exploring diverse energy resources besides fossil fuel 
has become a necessity and not an optional mission. Even for the oil 
wealthy nations, adopting energy-mix policy has become a strategic 
goal that is profoundly sought. As preliminary outcome, investments in 
renewable energy source (RES) systems in arid region nations have 
taken tangible steps in planning and policy-making. RES has several 
appealing factors; however, most countries where regulated or 
vertically integrated electric power systems are the principal methods 
for supplying the demand are cautious. Most of the electric utilities in 
these countries are putting reservations on RES due to the lack of 
monitoring and control of these grid-connected RES systems that 
might contribute to the instability of the electric grid. This paper 
identified the challenges and concerns of grid-connected RES. More¬ 
over, it presented possible RES interconnection management schemes 
for the vertically integrated electric power systems. 

11/01354 Hybrid solar-wind system with battery storage 
operating in grid-connected and standalone mode: Control 
and energy management - experimental investigation 

Dali, M. et al. Energy, 2010, 35, (6), 2587-2595. 

The paper presents experimental results from the operation of a test 
bench constituted of a grid-connected hybrid system. This device 
includes wind and photovoltaic (PV) physical emulators, battery energy 
storage, load and a controlled interconnection to the low voltage (LV) 
grid. Both the wind generation unit and the PV generation unit are 
connected to the weak AC grid via a single phase inverter with a lead 
acid accumulator. The grid power inverter is suitably controlled to 
permit the operation of the system either interconnected to the LV 
grid, or in standalone mode, with a seamless transfer from the one 
mode to the other. The paper provides a technical description of the 
Hybrid system devices and of the inverter energy management, along 
with extensive measurement results which demonstrate the system 
capability to operate in the aforementioned mode. 

11/01355 Maximum-power-point tracking with reduced 
mechanical stress applied to wind-energy-conversion- 
systems 

Gonzalez, L. G. et al. Applied Energy, 2010, 87, (7), 2304-2312. 

This paper presents an improved maximum-power-point tracking 
algorithm for wind-energy-conversion-systems. The proposed method 
significantly reduces the turbine mechanical stress with regard to 
conventional techniques, so that both the maintenance needs and the 
medium time between failures are expected to be improved. To achieve 
these objectives, a sensorless speed control loop receives its reference 
signal from a modified perturb & observe (P&O) algorithm, in which 
the typical steps on the reference speed have been substituted by a 
fixed and well-defined slope ramp signal. As a result, it is achieved a 
soft dynamic response of both the torque and the speed of the wind 
turbine, so that the whole system suffers from a lower mechanical stress 
than with conventional P&O techniques. The proposed method has 
been applied to a wind turbine based on a permanent magnet 
synchronous generator operating at variable speed, which is connected 
to the distribution grid by means of a back to back converter. 

11/01356 Multicriteria renewable energy planning using an 
integrated fuzzy VIKOR & AHP methodology: the case of 
Istanbul 

Kaya, T. and Kahraman, C. Energy, 2010, 35, (6), 2517-2527. 

The purpose of this study is twofold: first, it is aimed at determining the 
best renewable energy alternative for Istanbul by using an integrated 
VIKOR-AHP methodology. Second, a selection among alternative 


energy production sites in this city is made using the same approach. In 
the proposed VIKOR-AHP methodology, the weights of the selection 
criteria are determined by pairwise comparison matrices of AHP. In 
energy decision making problems, the judgments of decision makers 
are usually vague. As it is relatively difficult for decision makers to 
provide exact values for the criteria, the evaluation data for the 
alternative energy policies should be expressed in linguistic terms. In 
order to model this kind of uncertainty in human preferences, fuzzy 
logic is applied very successfully. Thus, both classical VIKOR and 
classical AHP procedures are performed under fuzzy environment. The 
originality of the paper comes from the application of the proposed 
integrated VIKOR-AHP methodology to the selection of the best 
energy policy and production site. It is found that wind energy is the 
most appropriate renewable energy option and Qatalca district is the 
best area among the alternatives for establishing wind turbines in 
Istanbul. 


11/01357 Offshore and inshore wave energy assessment: 
Asturias (N Spain) 

Iglesias, G. and Carballo, R. Energy, 2010, 35, (5), 1964-1972. 

The offshore and inshore wave energy resource in Asturias (northern 
Spain) is studied using wave buoy data and a hindcast dataset spanning 
44years (1958-2001). Offshore average wave power and annual wave 
energy values are found to exceed 30kW/m and 250MWh/m, 
respectively, at 7 of the 11 study sites. This substantial resource is 
characterized in terms of the sea states involved. Most of the energy is 
provided by IV quadrant waves with significant wave heights between 
2 m and 5 m and energy periods between 11s and 13 s. After analysing 
the offshore resource, numerical modelling is used to investigate the 
inshore wave patterns. A coastal wave model is validated with wave 
buoy data and applied to three case studies representative of storm, 
winter and summer conditions. Inshore wave energy concentration 
areas, of interest as prospective wave farm sites, are found to occur 
west of Cape Vidio and on the western side of the Cape Penas 
peninsula. The methodology used in this investigation may serve as a 
model for wave energy assessments in other regions, especially where 
both the offshore and inshore resources are of consequence. 


11/01358 Optimization of systems with the combination of 
ground-source heat pump and solar collectors in dwellings 

Kjellsson, E. et al. Energy, 2010, 35, (6), 2667-2673. 

The use of ground-source heat pumps for heating and domestic hot 
water in dwellings is common in Sweden. The combination with solar 
collectors has been introduced to reduce the electricity demand in the 
system. In order to analyse different systems with combinations of solar 
collectors and ground-source heat pumps, computer simulations have 
been carried out with the simulation program TRNSYS. Large 
differences were found between the system alternatives. The optimal 
design is when solar heat produces domestic hot water during 
summertime and recharges the borehole during wintertime. The 
advantage is related to the rate of heat extraction from the borehole 
as well as the overall design of the system. The demand of electricity 
may increase with solar recharging, because of the increased operating 
time of the circulation pumps. Another advantage with solar heat in 
combination with heat pumps is when the boreholes or neighbouring 
installations are drilled so close that they thermally influence each 
other. This may lead to decreasing temperatures in the ground, which 
gives decreased performance of the heat pump and increased use 
of electricity. The net annual heat extraction from the ground is 
reduced by recharge from solar heat. 


11/01359 Renewability of geothermal resources 

O’Sullivan, M. et al. Geothermics, 2010, 39, (4), 314-320. 

In almost all geothermal projects worldwide, the rate of extraction of 
heat energy exceeds the pre-exploitation rate of heat flow from depth. 
For example, current production of geothermal heat from the 
Wairakei-Tauhara system exceeds the natural recharge of heat by a 
factor of 4.75. Thus, the current rate of heat extraction from Wairakei- 
Tauhara is not sustainable on a continuous basis, and the same 
statement applies to most other geothermal projects. Nevertheless, 
geothermal energy resources are renewable in the long-term because 
they would fully recover to their pre-exploitation state after an 
extended shut-down period. The present paper considers the general 
issue of the renewability of geothermal resources and uses computer 
modelling to investigate the renewability of the Wairakei-Tauhara 
system. In particular, modelling is used to simulate the recovery of 
Wairakei-Tauhara after it is shut down in 2053 after 100 years of 
production. 


11/01360 Strategies for a road transport system based on 
renewable resources - the case of an import-independent 
Sweden in 2025 

Lindfeldt, E. G. et al. Applied Energy, 2010, 87, (6), 1836-1845. 
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When discussing how society can decrease greenhouse gas emissions, 
the transport sector is often seen as posing one of the most difficult 
problems. In addition, the transport sector faces problems related to 
security of supply. The aim of this paper is to present possible 
strategies for a road transport system based on renewable energy 
sources and to illustrate how such a system could be designed to avoid 
dependency on imports, using Sweden as an example. The demand-side 
strategies considered include measures for decreasing the demand for 
transport, as well as various technical and non-technical means of 
improving vehicle fuel economy. On the supply side, biofuels and 
synthetic fuels produced from renewable electricity are discussed. 
Calculations are performed to ascertain the possible impact of these 
measures on the future Swedish road transport sector. The results 
underline the importance of powerful demand-side measures and show 
that although biofuels can certainly contribute significantly to an 
import-independent road transport sector, they are far from enough 
even in a biomass-rich country like Sweden. Instead, according to this 
study, fuels based on renewable electricity will have to cover more than 
half of the road transport sector’s energy demand. 

11/01361 Woodfuel consumption in Scotland 2005-8 

McKay, H. M. et al. Biomass and Bioenergy, 2010, 34, (7), 1017-1027. 
Three surveys were done in 2004-2005 to assess the use of wood for 
energy in Scotland, UK. Businesses using more than 10,000 oven-dried 
tonnes (odt) year -1 dominated the sector, accounting for 131 thousand 
odt (k odt) which was used mainly for co-firing and heat production in 
the wood-processing industry. Within the category using 1000- 
10,000 odtyear -1 there were four developments using a total of 
6 kodtyear -1 . In the smallest category 33 projects used a total of 
4kodtyear -1 . Of 4000 adults surveyed 4.8% used woodfuel at home. 
Data from a subset of users were combined with survey information to 
estimate domestic woodfuel usage (52kodtyear -1 ). The total 2004- 
2005 woodfuel use in Scotland was therefore estimated as 
193 k odt year -1 . Industrial and commercial usage was resurveyed in 
2006, 2007, and 2008. Total woodfuel usage increased to 306 and 
324 k odt in 2006 and 2007 due to an increase in the use of pellets for 
co-firing and also the number of projects in the two smaller size classes. 
The following year saw the commissioning of a dedicated biomass 
power plant, increasing use of recycled wood and decreasing use of 
pellets. The net effect within the industrial and commercial sector was 
an increase in demand to 413kodtyear -1 by spring 2008. Domestic 
usage was re-estimated in 2007. The number of households using 
woodfuel was static or decreasing slightly; an annual usage of 50 k odt 
was estimated. Total woodfuel usage in Scotland was estimated as 
463kodtyear -1 by spring 2008. 


14 FUEL SCIENCE AND 
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11/01362 A mathematical model for predicting the 
performance of a compound desiccant wheel (a model of 
compound desiccant wheel) 

Ge, T. S. et al. Applied Thermal Engineering , 2010, 30, (8-9), 1005- 
1015. 

A mathematical model for predicting the performance of novel silica 
gel haloid compound desiccant wheel is established. Both the gas side 
resistance and the solid side resistance are considered in the model. It 
is found that the results of this model agree better to the experiments 
than the results of a former model which does not take the solid side 
resistance into account at all. Then the model is adopted to analyse the 
effects of some main parameters on system performance. It is found 
that the compound desiccant wheel has a better performance in a 
climate with moderate temperature or in a climate with high humidity 
ratio. Then under the basic conditions for the simulations (ambient air 
is of 35 °C, 15g/kg and wheel thickness of 100 mm), an angle of the 
regeneration section between 100° and 160°, a regeneration tempera¬ 
ture between 80 °C and 95 °C, a flow rate of process air between 2.0 m/s 
and 3.5 m/s and that of regeneration air between 2.5 m/s and 3.5 m/s are 
recommended. Also, there exists an optimal rotation speed to achieve 
the maximal moisture removal, which is about 12r/h. At last, the 
influences of the main parameters on optimal rotation speed are 
discussed. 


11/01363 A thermogravimetric analysis/mass spectroscopy 
study of the thermal and chemical stability of carbon in the 
Pt/C catalytic system 

Selim, R. et al. Carbon, 2010, 48, (8), 2244-2254. 

Vulcan XC72 carbon powder and Pt/Vulcan XC72 catalytic powder 
were characterized by transmission electron microscopy (TEM) and 
their reactivity under controlled atmospheres was studied as a function 
of the temperature. Under air atmosphere, production of water was 
detected by thermogravimetric analysis coupled with mass spectroscopy 
(TGA-MS) measurement at m/z 18, which evidenced that hydrogen¬ 
ated surface functions were present on the carbon substrate. Under 
argon atmosphere, the comparison of TGA-MS measurements per¬ 
formed at mj: 18 and mjz 44 with TEM and XRD results, together with 
XPS measurements, indicated that platinum surface oxides are rather 
Pt(OH) 2 than PtO or Pt0 2 species. Such reactive surface species is 
involved in the degradation mechanism of carbon support under air 
and inert atmospheres. Under H 2 (3%)/Ar atmosphere, hydrocarbon 
production coming from ‘reforming’ reactions of the carbon support 
started at very low temperatures (below 373 K). TEM images of the 
same catalytic powder region before and after thermal treatment at 
423 K under reducing atmosphere clearly displayed consumption of the 
carbon substrate. The reaction products may not only affect the 
intrinsic properties of the support but also the catalytic properties of 
platinum particles: reaction products could poison the anodic catalyst. 


11/01364 An integrated fuzzy regression algorithm for 
energy consumption estimation with non-stationary data: 
a case study of Iran 

Azadeh, A. et al. Energy, 2010, 35, (6), 2351-2366. 

This study presents an integrated fuzzy regression and time series 
framework to estimate and predict electricity demand for seasonal and 
monthly changes in electricity consumption especially in developing 
countries such as China and Iran with non-stationary data. Further¬ 
more, it is difficult to model uncertain behaviour of energy consump¬ 
tion with only conventional fuzzy regression (FR) or time series and 
the integrated algorithm could be an ideal substitute for such cases. At 
First, preferred Time series model is selected from linear or non-linear 
models. For this, after selecting preferred auto regression moving 
average (ARMA) model, McLeod-Li test is applied to determine non¬ 
linearity condition. When, non-linearity condition is satisfied, the 
preferred non-linear model is selected and defined as preferred time 
series model. At last, the preferred model from fuzzy regression and 
time series model is selected by the Granger-Newbold. Also, the 
impact of data preprocessing on the fuzzy regression performance is 
considered. Monthly electricity consumption of Iran from March 1994 
to January 2005 is considered as the case of this study. The superiority 
of the proposed algorithm is shown by comparing its results with other 
intelligent tools such as genetic algorithm and artificial neural network. 


11/01365 Analytic method for thermal performance and 
optimization of an absorber plate fin having variable thermal 
conductivity and overall loss coefficient 

Kundu, B. Applied Energy, 2010, 87, (7), 2243-2255. 

The absorber of a collector receives solar energy which is delivered to 
the transport medium to be carried away as useful energy. During this 
process, temperature of the absorber plate increases and therefore, 
thermophysical parameters engaged to determine the thermal per¬ 
formance of an absorber plate varies with temperature of the plate. The 
present study demonstrates analytically to determine the performance 
of an absorber plate fin with temperature dependent both thermal 
conductivity and overall heat loss coefficient. The decomposition 
method is proposed for the solution methodology. An optimum design 
analysis has also been carried out. A comparative study has been 
executed among the present results and that of existed in the published 
work, and a notable difference in results has been found. Finally, unlike 
published work, dependency parameters on the performances and 
optimum design have been highlighted. 


11/01366 Application of an imperialist competitive 
algorithm to the design of a linear induction motor 

Lucas, C. et al. Energy Conversion and Management, 2010, 51, (7), 
1407-1411. 

In this paper a novel optimization algorithm based on imperialist 
competitive algorithm (ICA) is used for the design of a low speed 
single sided linear induction motor (LIM). This type of motors is used 
increasingly in industrial process specially in transportation systems. In 
these applications having high efficiency with high power factor is very 
important. So in this paper the objective function of design is presented 
considering both efficiency and power factor. Finally the results of ICA 
are compared with the ones of genetic algorithm and conventional 
design. Comparison shows the success of ICA for design of LIMs. 


Fuel and Energy Abstracts May 2011 215 


14 Fuel science and technology (fundamental science, analysis, instrumentation) 


11/01367 Application of Chebyshev polynomials to predict 
phase behavior of fluids containing asphaltene and 
associating components using SAFT equation of state 

Tabatabaei-Nejad, S. A. and Khodapanah, E. Fuel, 2010, 89, (9), 2511- 
2521. 

In this work, a thermodynamic model based on statistical association 
fluid theory (SAFT) is developed to predict the phase behaviour of 
mixtures containing asphaltene contents. The SAFT equation of state is 
a good candidate for closing that gap between statistical mechanic 
models and the classical models dominated by cubic equation of state. 
A robust, fast and accurate computational algorithm based on 
Chebyshev polynomial approximation is developed to calculate the 
density and hence fugacity using SAFT equation of state in order to 
perform phase equilibrium calculations. Application of Chebyshev 
polynomials to approximate pressure-density function leads to an 
interpolation error of degree 10 -13 . Application of the proposed 
algorithm to calculate density of binary systems composed of ethanol 
and toluene shows an average relative deviation of 0.143% in the 
temperature range 283.15-353.15 K and for pressures up to 45 MPa. 
The proposed model is developed to predict the precipitation 
behaviour of petroleum fluids containing asphaltene. The effect of 
pressure, temperature and solvent concentration on the amount of 
asphaltene precipitation is investigated. A good agreement with an 
AAD of 2.593% is observed between experimental and predicted 
amount of asphaltene precipitate. The model is also tested to 
investigate the effect of temperature and solvent concentration on 
asphaltene onset pressures (upper and lower). Again, an excellent 
agreement is observed between experimental and predicted values of 
the asphaltene onset pressure at different temperatures and solvent 
concentrations with an average 0.705% relative error. The accuracy of 
the proposed model is compared with WinProp software using Peng- 
Robinson equation of state with average 53.132% and 8.657% relative 
errors for the amount of asphaltene precipitate and onset pressure, 
respectively. 


11/01368 Calculation of optimal design and ideal 
productivities of volumetrically lightened photobioreactors 
using the constructal approach 

Cornet, J.-F. Chemical Engineering Science, 2010, 65, (2), 985-998. 
This article examines the optimal design and ideal kinetic perform¬ 
ances of volumetrically lightened photobioreactors (PBR). From 
knowledge models simple theoretical rules are established at first to 
define the optimal functioning of solar and artificially lightened PBR. 
The constructal approach is then used, which allows the emergence of 
the optimal design, or the best lighting structures assembly, in 
Cartesian and curvilinear geometries, with a privileged treatment for 
the practical case of the two-dimensional cylindrical geometry. The 
obtained results confirm the considerable potential of this approach 
that is applied here to the case of the radiant light transfer in 
participating and reactive media. This enables one to define clearly, 
from a theoretical point of view, the concept of ideal PBR (both for 
solar or artificial illuminations), which is demonstrated to correspond 
exactly in most cases to volumetrically lightened PBR, mainly for the 
solar DiCoFluV (Dilution Controlee du Flux en Volume) concept. For 
this last case, the results of the calculations allow maximal biomass 
productivities as thermodynamic limits, what can contribute to clarify a 
confused debate on this point. The work proposed in this article 
establishes guidelines to conceive more efficient large-scale PBR of any 
desired geometry and criteria-like volume (for artificial illumination) 
or surface (for solar illumination) maximum productivities and internal 
or external irradiation. 


11/01369 Continuous precipitation polymerization of 
vinylidene fluoride in supercritical carbon dioxide: a model 
for understanding the molecular-weight distribution 

Ahmed, T. S. et al. Chemical Engineering Science, 2010, 65, (2), 651- 
659. 

Poly(vinylidene fluoride) (PVDF) that is synthesized by precipitation 
polymerization in supercritical carbon dioxide (SCCO2) has a bimodal 
molecular weight distribution (MWD) and a very broad polydispersity 
index under certain reaction conditions. Different models have been 
formulated to account for this behaviour. This paper presents a 
homogenous model for a continuous stirred-tank reactor that includes 
the change of the termination reaction from kinetic control to diffusion 
control as the chain length of the polymeric radicals increases, and 
accounts for the change in the termination rate constant with 
macroradical chain length in the diffusion-controlled region. The 
model also includes the chain transfer to polymer reaction. Compari¬ 
son of the model output with experimental data demonstrates that 
changes of the MWD, including the development of a bimodal 
distribution, with such reaction conditions as monomer concentration 
and average residence time are successfully predicted. In addition, the 
model can capture the occurrence of gelation, which appears to be 
responsible for a region of inoperability that was observed in the 
polymerization experiments. The success of this homogeneous model is 


consistent with recent research demonstrating that the C02-rich phase 
is the main locus of polymerization for the precipitation polymerization 
of vinylidene fluoride and vinylidene fluoride/hexafluoropropylene 
mixtures in SCCO2, at the conditions that have been studied to date. 


11/01370 Density functional theory calculation on the 
promotion effect of H 2 in the selective catalytic reduction of 
NO, over Ag-MFI zeolite 

Sawabe, K. et al. Catalysis Today, 2010, 153, (3-4), 90-94. 

Density functional theory (DFT) calculation was used to study the 
hydrogen promotion effect for the selective catalytic reduction (HC- 
SCR) of NO, over Ag-MFI zeolite. The nature of the bond between an 
Ag atom and MFI is ionic. One of the roles of hydrogen addition is to 
neutralize the cationic Ag atom by forming an AgH molecule. The 
paper proposes that the formation of a Ag 4 cluster is achieved by the 
AgH diffusion as follows: 2AgH + Ag-Z-Ag HAg 4 H-Z Ag 4 - 
Z + H 2 . With the presence of oxygen, the HAg 4 H cluster prefers the 
formation of HOO” adsorbate to the desorption of H 2 . O2 is 
physisorbed on the Ag 4 cluster. Thus, the HAg 4 H cluster is important 
for the activation of oxygen. Another role of hydrogen addition is to 
reproduce the HAg 4 H cluster from the Ag 4 cluster which is generated 
by the SCR reaction from HOOAg 4 H species. Since the time-dependent 
DFT (TD-DFT) calculation shows that the UV absorption bands of the 
HAg 4 H cluster are weak, UV-vis measurements are not adequate for 
the study of the reaction mechanisms of HC-SCR. 


11/01371 Development of web-based reliability data 
analysis algorithm model and its application 

Hwang, S.-W. et al. Annals of Nuclear Energy, 2010, 37, (2), 248-255. 
For this study, a database model of plant reliability was developed for 
the effective acquisition and management of plant-specific data that 
can be used in various applications of plant programs as well as in 
Probabilistic Safety Assessment (PSA). Through the development of a 
web-based reliability data analysis algorithm, this approach system¬ 
atically gathers specific plant data such as component failure history, 
maintenance history, and shift diary. First, for the application of the 
developed algorithm, this study reestablished the raw data types, data 
deposition procedures and features of the enterprise resource planning 
(ERP) system process. The component codes and system codes were 
standardized to make statistical analysis between different types of 
plants possible. This standardization contributes to the establishment 
of a flexible database model that allows the customization of reliability 
data for the various applications depending on component types and 
systems. In addition, this approach makes it possible for users to 
perform trend analyses and data comparisons for the significant plant 
components and systems. The validation of the algorithm is performed 
through a comparison of the importance measure value (Fussel- 
Vesely) of the mathematical calculation and that of the algorithm 
application. The development of a reliability database algorithm is one 
of the best approaches for providing systemic management of plant- 
specific reliability data with transparency and continuity. This proposed 
algorithm reinforces the relationships between raw data and appli¬ 
cation results so that it can provide a comprehensive database that 
offers everything from basic plant-related data to final customized 


11/01372 Effects of mass transfer laws on finite time exergy 

Xia, S. J. et al. Journal of the Energy Institute, 2010, 83, (4), 210-216. 
The problem of the maximal work that can be extracted from a system 
consisting of one infinite chemical potential reservoir and one 
subsystem is investigated in this paper. Finite time exergy is derived 
for the fixed duration of the process by applying optimal control theory. 
Effects of mass transfer laws on the finite time exergy and the 
corresponding optimal mass transfer processes are analysed. The 
optimal thermodynamic processes for the finite time exergy include two 
categories: one is that the chemical potential of the subsystem is a 
constant and the chemical potential difference between the reservoir 
and the subsystem is also a constant during the mass transfer process, 
and the other is that the chemical potential of the subsystem switches 
between two optimal values during the mass transfer process. Mass 
transfer laws have significant effects on the optimal thermodynamic 
process for the finite time exergy, and the necessary and sufficient 
condition to determine the optimal thermodynamic process is also 
given. The results show that the optimal thermodynamic processes with 
mass transfer laws [g cc A(p)] and [g <x A(c)], where Ap is the chemical 
potential difference and Ac is the concentration difference, belong to 
the first category, while the optimal thermodynamic processes with 
mass transfer laws g cc [(Ap) + (Ap)", where n is an odd number and 
equal to or larger than 9, belong to the second category. The finite time 
exergy tends to the classical thermodynamic exergy when the duration 
tends to infinite long. The finite time exergy is a more realistic, stronger 
limit compared to the classical thermodynamic exergy. 
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11/01381 Stability and growth of gas hydrates below the 
ice-hydrate-gas equilibrium line on the P-T phase diagram 

Melnikov, V. P. et al. Chemical Engineering Science, 2010, 65, (2), 906- 
914. 

Using a previously developed experimental technique, the behaviour of 
small methane and propane hydrate samples formed from water 
droplets between 0.25 and 2.5 mm in size has been studied in the 
pressure-temperature area between the ice-hydrate-gas equilibrium 
line and the supercooled water-hydrate-gas metastable equilibrium 
line, where ice is a stable phase. The unusual persistence of the 
hydrates within the area bounded by these lines and the isotherms at 
T = 253 K for methane hydrate or at T = 263 K for propane hydrates 
was observed. This behaviour has not previously been reported. For 
example, in the experiment carried out at 1.9 MPa and 268 K, the 
methane hydrates existed in a metastable state (the equilibrium 
pressure at 268 K is 2.17 MPa) for 2 weeks, then immediately 
dissociated into liquid supercooled water and gas after the pressure 
was isothermally decreased slightly below the supercooled water- 
hydrate-gas metastable equilibrium pressure. It was found that 
dissociation of metastable hydrate into supercooled water and gas 
was reversible. The lateral hydrate film growth rates of metastable 
methane and propane hydrates on the surface of supercooled water at a 
pressure below the ice-hydrate-gas equilibrium pressure were 
measured. The temperature range within which supercooled water 
formed during hydrate dissociation can exist and a role of supercooled 
water in hydrate self-preservation is discussed. 

11/01382 Theoretical efficiency limits for energy 
conversion devices 

Cullen, J. M. and Allwood, J. M. Energy, 2010, 35, (5), 2059-2069. 
Using energy more efficiently is a key strategy for reducing global 
carbon dioxide emissions. Due to limitations on time and resources, 
actions must be focused on the efficiency measures which will deliver 
the largest gains. Current surveys of energy efficiency measures assess 
only known technology options developed in response to current 
economic and technical drivers. However, this ignores opportunities to 
deliver long-term efficiency gains from yet to be discovered options. In 
response, this paper aims to calculate the absolute potential for 
reducing energy demand by improving efficiency, by finding the 
efficiency limits for individual conversion devices and overlaying these 
onto the global network of energy flow. The potential efficiency gains 
for each conversion device are found by contrasting current energy 
demand with theoretical minimum energy requirements. Further 
insight is gained by categorizing conversion losses according to the 
underlying loss mechanisms. The result estimates the overall efficiency 
of global energy conversion to be only 11%; global demand for energy 
could be reduced by almost 90% if all energy conversion devices were 
operated at their theoretical maximum efficiency. 

11/01383 Theoretical study of hydrogen flow in porous 
medium of local Sweileh Sand 

Al Asfar, J. J. et al. Energy Conversion and Management, 2010, 51, (8), 
1727-1734. 

The hydrogen flow in Sweileh sand porous material was studied 
theoretically. The flow characteristics such as temperature, pressure, 
density and velocity profiles were calculated by solving the governing 
equations of two-dimensional compressible flow in solid porous media. 
These equations include continuity, momentum and energy, which 
were solved using finite volume method incorporated in a computer 
code. It was found that Sweileh sand may be used as a solid medium for 
hydrogen storage with competitive storing capacity when compared 
with typical metal hydride storing capacity. 

11/01384 Three-dimensional study of heat and fluid flow of 
air and dielectric liquids filling containers partially heated 
from below and entirely cooled from above 

Ben-Cheikh, N. et al. International Communications in Heat and Mass 
Transfer, 2010, 37, (5), 449-456. 

In this work, a numerical procedure based on the finite volume method 
coupled with a full multigrid acceleration is utilized to study three- 
dimensional flow structures and heat transfer characteristics in 
partially heated 3-D containers having a heated strip on the lower 
horizontal wall. The opposite horizontal wall is cooled to a uniform low 
temperature and the four remaining walls are insulated. Two different 
fluids, one air ( Pr = 0.7) and the other a dielectric liquid (Pr = 25) are 
employed encompassing descriptive Rayleigh numbers Ra that range 
three orders of magnitude from 10 3 to 10 6 . Typical plots of streamlines 
and isotherms are presented to analyse the circulatory flow patterns set 
up by the buoyancy force of the fluids. At low Ra, the flow structures 
and average Nusselt numbers are similar for both fluids under 
consideration. On the contrary, for higher Ra, a systematic comparison 
illuminates heat transfer augmentation when the Prandtl number is 
switched from air to the dielectric fluid. At high Ra = 10 6 , the air flow 
(Pr = 0.70) becomes unsteady whereas the dielectric liquid flow 
(Pr = 25) remains steady. At the end, monomial correlations are 


presented for the quantification of the heat transfer that emanates from 
the heated bottom strip in harmony with the various Rayleigh number 
associated with the two dissimilar fluids. 

11/01385 Understanding the scattering mechanism of 
single-walled carbon nanotube based gas sensors 

Zhong, J. et al. Carbon, 2010, 48, (7), 1970-1976. 

In the interaction between gas molecules with single-walled carbon 
nanotube (SWCNT), this paper shows that, as a result of collisions, gas 
scattering contributes an important background signal and should be 
considered in SWCNT-based gas sensors. Experimental evidence of the 
collision-induced tube wall deformation is demonstrated using in situ 
X-ray absorption near-edge structure spectroscopy. Results support the 
occurrence of the scattering process and show how gas collisions may 
affect the electronic structure of SWCNTs. 


11/01386 Using principal component and cluster analysis 
in the heating evaluation of the school building sector 

Gaitani, N. et al. Applied Energy, 2010, 87, (6), 2079-2086. 

In the field of energy savings in buildings, the interest towards the 
school sector is deeply motivated: schools have standard energy 
demands and high levels of environmental comforts should be 
guaranteed. The University of Athens in collaboration with the school 
authority of Greece undertook a complete program on energy 
classification and environmental quality of school buildings. Data on 
energy consumptions were gathered and analysed with the partici¬ 
pation of 1100 schools from all the prefectures of Greece. The data 
have been provided by the school authority of the country (OSK), in 
collaboration with the management of each school building. With 
regards to the size of the building and the external climate variability 
(HDD-method) energy normalization techniques have been applied in 
order to homogenize the data set. An energy classification tool has 
been created through clustering techniques, using the collected data 
regarding the heating energy consumption and as a result five energy 
classes have been defined. To evaluate the potential energy conserva¬ 
tion for each class, the typical characteristics of school buildings 
belonging to an energy class have to be identified. A new methodology 
based on the use of the principal components analysis has been 
developed. The method allows to define in an accurate way the typical 
building of each energy class and thus to perform analysis on the 
potential energy savings for the specific group of school buildings. By 
reducing the dimensionality of the problem, a bidimensional graphic in 
the first two PCs coordinate system promotes the understanding of the 
correlation between the examined variables, as well as the determi¬ 
nation of sub-groups of school buildings with similar characteristics. 
The typical school of seven variables sample is defined as the closest to 
the medians in the principal components’ coordinate system. 

11/01387 Wide-angle light scattering (WALS) for soot 
aggregate characterization 

Oltmann, H. et al. Combustion and Flame, 2010, 157, (3), 516-522. 

A novel set-up for the experimental determination of aggregate 
morphology in combustion processes based on elastic light scattering 
has been designed and realized. A key feature of this wide-angle light 
scattering (WALS) approach is an ellipsoidal mirror which is used to 
collect scattered light over a wide angular range of about 10-170°. The 
set-up employs a cw solid-state laser as light source and an intensified 
CCD-camera as detector. By means of the mirror the scattered light is 
imaged onto the detector allowing for a simultaneous acquisition of a 
full scattering diagram with a high angular resolution of about 0.6°. To 
demonstrate the performance of the approach, measurements for 
various sooting flames produced by premixed combustion in a flat 
flame burner were carried out, where the burner was operated with 
different equivalence ratios and fuels. It is shown that radii of gyration 
of soot particles may efficiently be obtained from an analysis of the 
scattering diagrams. 


Fuel cell technology 


11/01388 A one-dimensional, two-phase model for direct 
methanol fuel cells - part I: model development and 
parametric study 

Ko, J. et al. Energy, 2010, 35, (5), 2149-2159. 

A one-dimensional, steady-state, two-phase direct methanol fuel cell 
(DMFC) model is developed to precisely investigate complex physio- 
chemical phenomena inside DMFCs. In this model, two-phase species 
transport through the porous components of a DMFC is formulated 
based on Maxwell-Stefan multi-component diffusion equations, while 
capillary-induced liquid flow in the porous media is described by 
Darcy’s equation. In addition, the model fully accounts for water and 
methanol crossover through the membrane, which is driven by the 
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solution. A laboratory-scale direct methanol fuel cell using the alkaline 
membrane was then assembled to demonstrate the feasibility of the 
system. A high open-circuit voltage of 700 mV was obtained for the air- 
breathing alkaline membrane direct methanol fuel cell (AMDMFC), a 
result about 100 mV higher than that obtained for the air-breathing 
DMFC using a proton exchange membrane. Polarization measurement 
revealed that the power densities for the AMDMFC are strongly 
dependent on the methanol concentration and reach a maximum value 
of 12.8mWcm" 2 at 0.3V with a 7M methanol concentration. A 
durability test for the air-breathing AMDMFC was performed in 
chronoamperometry mode (0.3 V), and the decay rate was approxi¬ 
mately 0.056mAcm^h' 1 over 160h of operation. The cell area 
resistance for the air-breathing AMDMFC was around 1.3 O cm - in the 
open-circuit voltage (OCV) mode and then is stably supported around 
0.8 f2 cm 2 in constant voltage (0.3 V) mode. 


11/01396 Power generation efficiency of an SOFC-PEFC 
combined system with time shift utilization of SOFC exhaust 
heat 

Obara, S. International Journal of Hydrogen Energy, 2010, 35, (2), 757- 
767. 

A microgrid, with little environmental impact, is developed by 
introducing a combined SOFC (solid oxide fuel cell) and PEFC 
(proton exchange membrane fuel cell) system. Although the SOFC 
requires a higher operation temperature compared to the PEFC, the 
power generation efficiency of the SOFC is higher. However, if high 
temperature exhaust heat may be used effectively, a system with higher 
total power generation efficiency can be built. Therefore, this paper 
investigates the operation of a SOFC-PEFC combined system, with 
time shift operation of reformed gas, into a microgrid with 30 houses in 
Sapporo, Japan. The SOFC is designed to correspond to base load 
operation, and the exhaust heat of the SOFC is used for production of 
reformed gas. This reformed gas is used for the production of 
electricity for the PEFC, corresponding to fluctuation load of the next 
day. Accordingly, the reformed gas is used with a time shift operation. 
In this paper, the relation between operation method, power 
generation efficiency, and amount of heat storage of the SOFC-PEFC 
combined system to the difference in power load pattern was 
investigated. The average power generation efficiency of the system 
can be maintained at nearly 48% on a representative day in February 
(winter season) and August (summer season). 


11/01397 Stochastic modeling and direct simulation of the 
diffusion media for polymer electrolyte fuel cells 

Wang, Y. et al. International Journal of Heat and Mass Transfer, 2010, 
53, (5-6), 1128-1138. 

This paper combines the stochastic-model-based reconstruction of the 
gas diffusion layer (GDL) of polymer electrolyte fuel cells (PEFCs) 
and direct simulation to investigate the pore-level transport within 
GDLs. The carbon-paper-based GDL is modelled as a stack of thin 
sections with each section described by planar two-dimensional random 
line tessellations which are further dilated to three dimensions. The 
reconstruction is based on given GDL data provided by scanning 
electron microscopy (SEM) images. With the constructed GDL, the 
direct simulation of the coupled transport processes inside the GDL is 
introduced. The simulation considers the gas flow and species transport 
in the void space, electronic current conduction in the solid, and heat 
transfer in both phases. Results indicate a remarkable distinction in 
tortuosities of gas diffusion passage and solid matrix across the GDL 
with the former ~1.2 and the latter ~13.8. This difference arises from 
the synthetic microstructure of GDL, i.e. the lateral alignment nature 
of the thin carbon fibre, allowing the solid-phase transport to occur 
mostly in lateral direction. Extensive discussion on the tortuosity is also 
presented. The numerical tool can be applied to investigate the impact 
of the GDL microstructure on pore-level transport and scrutinize the 
macroscopic approach vastly adopted in current fuel cell modelling. 

11/01398 Utilization of multiple graphene layers in fuel 
cells. 1. An improved technique for the exfoliation of 
graphene-based nanosheets from graphite 

Saner, B. et al. Fuel, 2010, 89, (8), 1903-1910. 

An improved, safer and mild method was proposed for the exfoliation 
of graphene like sheets from graphite to be used in fuel cells. The 
major aim in the proposed method is to reduce the number of layers in 
the graphite material and to produce large quantities of graphene 
bundles to be used as catalyst support in polymer electrolyte membrane 
fuel cells. Graphite oxide was prepared using potassium dichromate/ 
sulfuric acid as oxidant and acetic anhydride as intercalating agent. The 
oxidation process seemed to create expanded and leafy structures of 
graphite oxide layers. Heat treatment of samples led to the thermal 
decomposition of acetic anhydride into carbon dioxide and water 
vapour which further swelled the layered graphitic structure. Soni- 
cation of graphite oxide samples created more separated structures. 
Morphology of the sonicated graphite oxide samples exhibited 
expanded the layer structures and formed some tulle-like translucent 


and crumpled graphite oxide sheets. The mild procedure applied was 
capable of reducing the average number of graphene sheets from 86 in 
the raw graphite to nine in graphene-based nanosheets. Raman 
spectroscopy analysis showed the significant reduction in size of the 
in-plane sp 2 domains of graphene nanosheets obtained after the 
reduction of graphite oxide. 


15 ENVIRONMENT 


Pollution, health protection, 
applications 


11/01399 A system approach to the environmental analysis 
of industrial buildings 

San-Jose Lombera, J.-T. and Garrucho Aprea, I. Building and 
Environment, 2010, 45, (3), 673-683. 

The construction sector plays a major role in the development of 
society. It wields enormous influence over economic activity, employ¬ 
ment and growth rates. However, it also has a substantial impact on the 
natural environment, the effects of which are evident across the world. 
Over recent decades, pioneering initiatives have proposed environ¬ 
mentally friendly buildings and sustainable construction has centred on 
residential and office buildings. Nevertheless, further consideration 
still needs to be given to sustainability in many areas of industrial 
construction. Accordingly, an integrated value model for sustainable 
assessment (MIVES) is presented that applies a set of six study scopes 
to define the sustainability criteria of industrial buildings. The system 
uses a requirements tree to quantify sustainability at various 
hierarchical levels, in order to assess the behaviour of industrial 
buildings and compliance with the criteria. Assignment of value 
functions to the sustainability criteria is then described in the context 
of a case study of a printing works, which demonstrates the 
effectiveness of this model at unifying both qualitative and quantitative 
indicators, in order to arrive at a specific ‘environmental sustainatmify 
index’ for the industrial building. 

11/01400 Can environmental sustainability be used to 
manage energy price risk? 

Henriques, I. and Sadorsky, P. Energy Economics, 2010, 32, (5), 1131— 
1138. 

Energy security issues and climate change are two of the most pressing 
problems facing society and both of these problems are likely to 
increase energy price variability in the coming years. This paper 
develops and estimates a model of a company’s energy price exposure 
and presents evidence showing that increases in a company’s 
environmental sustainability lowers its energy price exposure. This 
result is robust across two different measures of energy prices. These 
results should be useful to companies seeking new ways of addressing 
energy price risk as well as governments concerned about the impact 
that energy price risk can have on economic growth and prosperity. 

11/01401 Channelled optical fibre photoreactor for 
improved air quality control 

Denny, F. et al. Chemical Engineering Science, 2010, 65, (2), 882-889. 
An optical fibre reactor with 30 hexagonal-shaped channels distributed 
within the optical fibre structure was investigated as a gas-phase 
photocatalytic reactor. Ti02 photocatalyst, with Si02 sol acting as a 
binder, was coated on the channel walls at a thickness of 1.5 pm. 
Effective light propagation lengths of 3.4 and 4.9 cm were observed for 
incidental angles of 81.5° and 87.1°, respectively. The Ti02-coated 
channelled optical fibre reactor (COFR) was assessed for the 
photocatalytic degradation of gas-phase ethylene. The photocatalytic 
reaction rate of ethylene degradation was linear with respect to the 
incident photons. The reaction rate order for the incident photons was 
determined to be 0.93. Despite a longer effective light propagation 
length for an incidental angle of 87.1°, the quantum yield was 
independent of the incidental angle. The independence of the quantum 
yield on the incident photons and the angle of light incidence was 
attributed to the COFR design, where the propagating light was wholly 
confined within the reactor and, in turn, more effectively utilized by the 

Ti0 2 . 

11/01402 City carbon budgets: a proposal to align 
incentives for climate-friendly communities 

Salon, D. et al. Energy Policy, 2010, 38, (4), 2032-2041. 
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life cycle environmental impact assessment model that is applicable to 
construction phase studies, where impact factors are examined 
according to two aspects of a typical construction process: construction 
equipment and ancillary materials. Environmental impacts are cate¬ 
gorized into three safeguard subjects: ecosystems, natural resources 
and human health. A disability adjusted life-year model for assessing 
human health damage due to construction dust is developed. In 
addition, the environmental impact of earthwork construction is 
assessed as a case study to demonstrate the application of the proposed 
model. Results indicate that the proposed model can effectively 
quantify the environmental impacts of construction processes, and 
can potentially be used as a tool for contractors to select environmen¬ 
tally friendly construction plans. 

11/01437 Greenhouse gas impacts of ethanol from Iowa 
corn: life cycle assessment versus system wide approach 

Feng, H. et al. Biomass and Bioenergy, 2010, 34, (6), 912-921. 

Life cycle assessment (LCA) is the standard approach used to evaluate 
the greenhouse gas (GHG) benefits of biofuels. However, the need for 
the appropriate use of LCA in policy contexts is highlighted by recent 
findings that corn-based ethanol may actually increase GHG emissions. 
This is in contrary to most existing LCA results. LCA estimates can 
vary across studies due to heterogeneities in inputs and production 
technology. Whether marginal or average impacts are considered can 
matter as well. Most important of all, LCA is product-centred. The 
determination of the impact of biofuels expansion requires a system 
wide approach (SWA) that accounts for impacts on all affected 
products and processes. This paper presents both LCA and SWA for 
ethanol based on Iowa corn. LCA was conducted in several different 
ways. Growing corn in rotation with soybean generates 35% less GHG 
emissions than growing corn after corn. Based on average corn 
production, ethanol’s GHG benefits were lower in 2007 than in 2006 
because of an increase in continuous corn in 2007. When only 
additional corn was considered, ethanol emitted about 22% less GHGs 
than gasoline. SWA was applied to two simple cases. Using 2006 as a 
baseline and 2007 as a scenario, corn ethanol’s benefits were about 
20% of the emissions of gasoline. If geographical limits are expanded 
beyond Iowa, then corn ethanol could generate more GHG emissions 
than gasoline. These results highlight the importance of boundary 
definition for both LCA and SWA. 


11/01438 Is life cycle assessment (LCA) a suitable method 
for quantitative C0 2 saving estimations? The impact of field 
input on the LCA results for a pure vegetable oil chain 

Chiaramonti, D. and Recchia, L. Biomass and Bioenergy, 2010, 34, (5), 
787-797. 

The life cycle assessment (LCA) methodology is commonly agreed as 
the main tool for the estimation of the impact of biofuel chains, even in 
quantitative terms. This is also reflected in the recently issued EU 
directive (renewable energy directive, RED) on the promotion of the 
use of energy from renewable sources. However, the results of life cycle 
assessment works largely depend on the quality of the information 
given as input to the study, as also very recent research works started to 
investigate: in addition, the comparison of a large number of very 
different (technically, geographically, agronomically) biofuel chains, as 
some life cycle assessments and reviews tried to do, is a very difficult 
task due to the extremely large number of variable conditions and 
parameters. This paper, by considering a very specific biofuel chain 
(production and use of pure/straight sunflower oil in north-central 
Italy), discuss some limits and constraints of the application of the LCA 
method. The work investigated within which boundaries life cycle 
assessment could be implemented to perform quantitative assessments, 
as requested by the current supporting policies in the biofuel area. 
Results showed very large variations in the calculation of the C0 2 
equivalent emissions, thus illustrating how achievable results depends 
on the local agricultural practices and performances, even for such a 
small and well-defined biofuel chain. The adoption of the present 
standardized life cycle assessment approach for generalized evaluations 
in the bioenergy sector and, in particular, for quantitative assessments 
should therefore be reconsidered. Concluding, LCA studies, even while 
addressing very specific and well defined chains, should always provide 
the bias of the calculations, as this range of variation of life cycle 
assessment results could be significantly greater than the initially set 
quantitative targets and therefore the whole investigation would be at 
risks of inconsistency. Proposals are finally given for small-scale 
projects, with the aim of developing sound but realistic processes to 
assess biofuel sustainability. 

11/01439 LCA sensitivity analysis of a multi-megawatt wind 
turbine 

Martinez, E. et al. Applied Energy, 2010, 87, (7), 2293-2303. 

During recent years renewables have been acquiring gradually a 
significant importance in the world market (especially in the Spanish 
energetic market) and in society; this fact makes clear the need to 
increase and improve knowledge of these power sources. Starting from 


the results of a life cycle assessment (LCA) of a multi-megawatt wind 
turbine, this work is aimed to assess the relevance of different choices 
that have been made during its development. Looking always to cover 
the largest possible spectrum of options, four scenarios have been 
analysed, focused on four main phases of lifecycle: maintenance, 
manufacturing, dismantling, and recycling. These scenarios facilitate to 
assess the degree of uncertainty of the developed LCA due to choices 
made, excluding from the assessment the uncertainty due to the 
inaccuracy and the simplification of the environmental models used or 
spatial and temporal variability in different parameters. The work has 
been developed at all times using the of Eco-indicator99 LCA method. 


11/01440 Life cycle assessment of geothermal binary 
power plants using enhanced low-temperature reservoirs 

Frick, S. et al. Energy, 2010, 35, (5), 2281-2294. 

Geothermal binary power plants that use low-temperature heat sources 
have gained increasing interest in the recent years due to political 
efforts to reduce greenhouse gas emissions and the consumption of 
finite energy resources. The construction of such plants requires large 
amounts of energy and material. Hence, the question arises if 
geothermal binary power plants are also environmentally promising 
from a cradle-to-grave point of view. In this context, a comprehensive 
life cycle analysis on geothermal power production from enhanced 
geothermal systems low-temperature reservoirs is performed. The 
results of the analysis show that the environmental impacts are very 
much influenced by the geological conditions that can be obtained at a 
specific site. At sites with (above) average geological conditions, 
geothermal binary power generation can significantly contribute to 
more sustainable power supply. At sites with less favourable conditions, 
only certain plant designs can make up for the energy and material 
input to lock up the geothermal reservoir by the provided energy. The 
main aspects of environmentally sound plants are enhancement of the 
reservoir productivity, reliable design of the deep wells and an efficient 
utilization of the geothermal fluid for net power and district heat 
production. 


11/01441 Life-cycle energy and environmental analysis of 
bioethanol production from cassava in Thailand 

Papong, S. and Malakul, D. Bioresource Technology, 2010, 101, (SI), 
S112-S118. 

In this study, the life-cycle energy and environmental assessment was 
conducted for bioethanol production from cassava in Thailand. The 
scope covered all stages in the life cycle of bioethanol production 
including cultivating, chip processing, transportation and bioethanol 
conversion. The input-output data were collected at plantation sites 
and ethanol plants which included materials usage, energy consump¬ 
tion, and all emissions. From the energy analysis, the results show that 
cassava-based bioethanol has a negative net energy value with an 
energy ratio was less than 1, indicating a net energy loss. For the 
environmental performance, the results show that throughout the life 
cycle of bioethanol, the conversion stage contributes most to the 
environmental impacts which is due to the use of coal for power and 
steam production in the bioethanol plants. It is suggested that a partial 
substitution of coal with biogas produced from existing wastewater 
treatment could lead to a significant reduction in the environmental 
impact. 


11/01442 The changing role of life cycle phases, 
subsystems and materials in the LCA of low energy 
buildings 

Blengini, G. A. and Di Carlo, T. Energy and Buildings, 2010, 42, (6), 

A detailed life cycle assessment (LCA) has been conducted on a low 
energy family house recently built in northern Italy. The yearly net 
winter heat requirement is 10 kWh/m 2 , while the same unit with legal 
standard insulation would require 110 kWh/m 2 . As the building was 
claimed to be sustainable on the basis of its outstanding energy saving 
performances, an ex post LCA was set up to understand whether, and 
to what extent, the positive judgement could be confirmed in a life cycle 
perspective. The dramatic contribution of materials-related impacts 
emerged. The shell-embedded materials represented the highest relative 
contribution, but maintenance operations also played a major role. The 
contributions of plants, building process and transportation were 
minor. The important role of the recycling potential also emerged. 
Unlike standard buildings, where heating-related impacts overshadow 
the rest of the life cycle, there is no single dominating item or aspect. 
Rather, several of them play equally important roles. The study has 
confirmed that the initial goal of environmental sustainability was 
reached, but to a much lower extent than previously thought. In 
comparison to a standard house, while the winter heat requirement was 
reduced by a ratio of 10:1, the life cycle energy was only reduced by 
2.1:1 and the carbon footprint by 2.2:1. 
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11/01443 Asymmetric price responses and the underlying 
energy demand trend: are they substitutes or complements? 
Evidence from modelling OECD aggregate energy demand 

Adeyemi, O. I. et al. Energy Economics, 2010, 32, (5), 1157-1164. 

A number of energy demand studies have considered the importance of 
modelling asymmetric price responses (APR). This paper attempts to 
bring several strands of the literature together by proposing a testing 
procedure for the underlying energy demand trend (UEDT) and APR 
in energy demand models within both a panel context and the 
structural time series modelling framework. A set of tests across a 
range of specifications using time-series and panel data are therefore 
suggested in order to try and ascertain whether energy saving technical 
change (or the more general UEDT) and APR are substitutes for each 
other when modelling energy demand or whether they are actually 
picking up different influences and are therefore complements. Using 
annual whole economy data for 17 OECD countries over the period 
1960-2006 the results suggest that for most of the countries the UEDT 
is preferred to APR, whereas for another group the UEDT and APR 
are complements, and for another group they are substitutes. It is 
argued therefore that energy demand modellers should not assume at 
the outset that one method is superior to the other. Moreover, 
wherever possible, a general model (be it in a time series or panel 
context) that includes a ‘non-linear UEDT’ and APR should be initially 
estimated, and only if accepted by the data should symmetry and/or a 
more restrictive UEDT be imposed. 

11/01444 Building signatures: a holistic approach to the 
evaluation of heating and cooling concepts 

Kalz, D. E. et al. Building and Environment, 2010, 45, (3), 632-646. 

A sustainable and environmentally responsible building concept aims 
at a high workplace comfort, a significantly reduced heating and 
cooling demand, a high-efficient plant system, and the use of renewable 
energy sources to condition the built environment. This paper presents 
a comprehensive analysis of the heating and cooling concepts of 11 low- 
energy buildings in terms of energy use, efficiency and occupant 
thermal comfort. All buildings investigated employ environmental 
energy sources and sinks - such as the ground, groundwater, rainwater 
and the ambient air - in combination with thermoactive building 
systems. A limited primary energy use of about 100kWh prim /(mo et a) as 
a target for the complete building service technology (HVAC and 
lighting) was postulated for all buildings presented. With respect to this 
premise, a comprehensive long-term monitoring in high time resolution 
was carried out for 2-5 years, with an accompanying commissioning of 
the building’s performance. Measurements include the useful heating 
and cooling energy use, auxiliary energy use for the hydraulic system, as 
well as end and primary energy use, occupant thermal comfort and 
local meteorological conditions. A new methodology is proposed for a 
holistic approach to the evaluation of heating and cooling concepts, 
which not only considers the occupants thermal comfort, but also the 
useful energy consumption and the efficiency of the generation, 
distribution and delivery of heating and cooling energy. 

11/01445 Energy assessment of peri-urban horticulture and 
its uncertainty: case study for Bogota, Colombia 

Bojaca, C. R. and Schrevens, E. Energy, 2010, 35, (5), 2109-2118. 
Scarce information is available about the energy use pattern of 
horticultural commodities in general and more specifically for peri¬ 
urban horticulture. Peri-urban horticulture in the outskirts of Bogota is 
an important source of vegetables for Colombia’s capital city. Based on 
detailed follow-ups and periodic field measurements an output-input 
energy balance was performed with the main objective to study the 
energy use efficiency of those systems. An uncertainty analysis on the 
input factors and on the energy equivalents was then applied. Over a 
measurement period of 18-month, the energy use for coriander, 
lettuce, radish and spinach was investigated, respectively 12.1, 18.8, 
6.6 and 10.7 GJha -1 were consumed in these cropping systems. 
Negative balances were observed for all species exception made for 
spinach where an output:input ratio of 1.16 was found. The two-way 
uncertainty analysis showed the highest uncertainty for N-based 
fertilization while no significant effect was observed for seeds in direct 
sowing crops. Sustainability of peri-urban horticulture around Bogota 
is compromised not only because of the city expansion but also due to 
its inefficient energy use. Technical improvements are required to 
ensure the environmental subsistence of this important sector for the 
metropolitan area of the city. 


11/01446 Energy consumption at the state level: the unit 
root null hypothesis from Australia 

Narayan, P. K et al. Applied Energy, 2010, 87, (6), 1953-1962. 

This paper examines the unit root null hypothesis in energy consump¬ 
tion for Australian states and territory. Sectoral energy consumption is 
considered for Australia and its six states and one territory using time 
series data for the period 1973-2007. This is the first study that does 
this. Generally, except for some cases in South Australia, strong 
support was found that shocks to energy consumption have a 
temporary effect on energy consumption in Australia. 

11/01447 From potential forecast to foresight of Turkey’s 
renewable energy with Delphi approach 

Celiktas, M. S. and Kocar, G. Energy, 2010, 35, (5), 1973-1980. 

A Delphi survey is a series of questionnaires that allow experts or 
people with specific knowledge to develop ideas about potential future 
developments around an issue. The Delphi questionnaires were 
developed throughout the foresight process in relation to the responses 
given by participants in bibliometric and SWOT analysis conducted 
prior to the Delphi survey. In this paper, Turkey’s renewable energy 
future is evaluated using the Delphi method. A two-round Delphi 
research study was undertaken to determine and measure the 
expectations of the sector representatives regarding the foresight of 
renewable energies. First and second round of Delphi study were 
carried out by using online surveys. About 382 participants responded 
in the first round of the Delphi questionnaire yielding a respond rate of 
20.1%, whereas 325 participants responded at the second round 
yielding a respond rate of 84.9%. About 50% of Turkey’s energy 
demand was foresighted to be met by renewable energies around 2030. 
The results showed that all types of renewable energies would not only 
provide economic and environmental benefits but also improve living 
standards. 


11/01448 Improvement characteristics shown in holistic 
regeneration of Ballymun toward sustainable community 

Lee, Y. et al. Building and Environment, 2010, 45, (2), 279-286. 
Substantial numbers of urban and residential environments con¬ 
structed in the twentieth century are experiencing degeneration. 
However, there have been limitations in grasping the holistic 
regeneration information as urban regeneration usually goes through 
a long-term and complicated procedure. Yet, urban and housing 
regeneration direction is required to be holistic in the twenty-first 
century. Any precedent case that had tried holistic regeneration needs 
to be checked thoroughly and results applied to future attempts as a 
reference and knowledge base. The purpose of this study was to 
delineate improvement characteristics that appeared during the course 
of holistic regeneration in Ballymun, Ireland. This research is an 
archival research in nature which also used content analysis technique 
since it deals with reports and newsletters as archival records that were 
accumulated on a regular basis throughout the whole process. The 
leading projects continued for over lOyears and improvements were 
scrutinized in the perspective of physical, social, economic, cultural and 
environmental dimensions of regeneration. The main results were, 
first, a series of improvement activities and projects to regenerate each 
of the five dimensions delineated for comprehensive understanding. 
Second, connected patterns for synergistic improvement were ident¬ 
ified and patterns were described to show the detailed contents as 
examples. This study would provide communities that face holistic 
regeneration with insight, planning skills, creative and realistic ideas 
for implementation, thereby empowering planning capability towards 
holistic regeneration. 

11/01449 Influence of regional development policies and 
clean technology adoption on future air pollution exposure 

Hixson, M. et al. Atmospheric Environment, 2010, 44, (4), 552-562. 
Future air pollution emissions in the year 2030 were estimated for the 
San Joaquin Valley (SJV) in central California using a combined 
system of land use, mobile, off-road, stationary, area, and biogenic 
emissions models. Four scenarios were developed that use different 
assumptions about the density of development and level of investment 
in transportation infrastructure to accommodate the expected doubling 
of the SJV population in the next 20 years. Scenario 1 reflects current 
land-use patterns and infrastructure while scenario 2 encouraged 
compact urban footprints including redevelopment of existing urban 
centres and investments in transit. Scenario 3 allowed sprawling 
development in the SJV with reduced population density in existing 
urban centres and construction of all planned freeways. Scenario 4 
followed currently adopted land use and transportation plans for the 
SJV. The air quality resulting from these urban development scenarios 
was evaluated using meteorology from a winter stagnation event that 
occurred on 15 December 2000 to 7 January 2001. Predicted base-case 
PM2.5 mass concentrations within the region exceeded 35 pgnV 3 over 
the 22-day episode. Compact growth reduced the PM2.5 concentrations 
by ~1 pgm^ 3 relative to the base-case over most of the SJV with the 
exception of increases (~1 pgm -3 ) in urban centres driven by increased 
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show the differences among the various accounting frameworks. 
Several methodological and application issues are discussed, and the 
study concludes with key findings and recommendations. 

11/01457 An energy-saving opportunity in producing 
lubricating oil using mixed-solventin simulated rotary disc 
contacting (RDC) extraction tower 

Hatamipour, M. S. et al. Energy, 2010, 35, (5), 2130-2133. 

Industrial processes are the most energy consuming processes in the 
world. Modification of these processes helps us with controlling the 
consumption of energy and minimizing energy loss. Changing raw 
materials is one of the ways through which industrial processes can be 
optimized. In this study, a new solvent mixture (furfural + a co-solvent) 
was used for the extraction of lubricating base oil from lube-oil cut. It 
was found that the energy consumption of the new solvent mixture for 
obtaining a product with the same quality was much lower than the 
original solvent. By using this new solvent mixture, the operating 
temperature of the top of tower was reduced by 30 K. This leads to a 
high reduction in energy consumption in extraction of aromatics from 
lube oil. At the new extraction process using new solvent mixture, the 
maximum energy saving was 38% per cubic meter of produced 
raffinate. 

11/01458 An integrated empirical and modeling 
methodology for analyzing solar reflective roof technologies 
on commercial buildings 

Jo, J. H. et al. Building and Environment, 2010, 45, (2) 453-460. 

The energy savings and surface temperature reduction achieved by 
replacing an existing commercial building’s flat roof with a more 
reflective ‘cool roof surface material is discussed. The research 
methodology gathered data on-site (surface temperatures and reflec¬ 
tivity) and used this in conjunction with the as-built drawings to 
construct a building energy simulation model. A 20-year cost-benefit 
analysis was conducted to determine the return on investment for the 
new cool roof construction based on the energy simulation results. The 
results of the EnergyPlus™ simulation modelling revealed that 
reductions of 1.3-1.9% and 2.6-3.8% of the total monthly electricity 
consumption can be achieved from the 50% cool roof replacement 
already implemented and a future 100% roof replacement, respect¬ 
ively. This corresponds to a saving of approximately $22,000 per year in 
energy costs at current prices and a consequent 9-year payback period 
for the added cost of installing the 100% cool roof. The environmental 
benefits associated with these electricity savings, particularly the 
reductions in environmental damage and peak-time electricity demand, 
represent the indirect benefits of the cool roof system. 

11/01459 Assessment of building facade performance in 
terms of daylighting and the associated energy consumption 
in architectural spaces: vertical and horizontal shading 
devices for southern exposure facades 

Alzoubi, H. H. and Al-Zoubi, A. H. Energy Conversion and Manage¬ 
ment, 2010, 51, (8), 1592-1599. 

This paper examines the effect of vertical and horizontal shading 
devices on the quality of daylight in buildings and the associated energy 
saving. Excessive daylight in architectural spaces contributes negatively 
to the energy consumption in buildings. Blinds and shading devices are 
good solutions to attenuate the surplus amount of daylight in spaces. 
Accordingly, this study evaluates the effect of shading devices on the 
amount of light flux and the associated solar energy in buildings. It 
estimates the energy consumption attributed to lighting spaces for 
three common positions of shading devices. Computer simulation 
strategy was undertaken to correlate the illuminance level in spaces 
with room geometry and architectural shading elements. The Holo- 
phane model for lighting calculations was used to estimate the average 
illuminance level on workplane and correlate it with the expected 
saving energy in buildings. The study concluded that there is an optimal 
orientation for shading devices that keeps the internal illuminance level 
within the acceptable range with minimum amount of solar heat gain. 

11/01460 Can combining economizers with improved 
filtration save energy and protect equipment in data 
centers? 

Shehabi, A. et al. Building and Environment, 2010, 45, (3), 718-726. 
Economizer use in data centres is an energy efficiency strategy that 
could significantly limit electricity demand in this rapidly growing 
economic sector. Widespread economizer implementation, however, 
has been hindered by potential reliability concerns associated with 
exposing information technology equipment to particulate matter of 
outdoor origin. This study explores the feasibility of using economizers 
in data centres to save energy while controlling particle concentrations 
with high-quality air filtration. Physical and chemical properties of 
indoor and outdoor particles were analysed at an operating northern 
California data centre equipped with an economizer under varying 
levels of air filtration efficiency. Results show that when improved 
filtration is used in combination with an economizer, the indoor/ 


outdoor concentration ratios for most measured particle types were 
similar to levels when using conventional filtration without economi¬ 
zers. An energy analysis of the data centre reveals that, even during the 
summer months, chiller savings from economizer use greatly outweigh 
any increase in fan power associated with improved filtration. These 
findings indicate that economizer use combined with improved 
filtration could reduce data centre energy demand while providing a 
level of protection from particles of outdoor origin similar to that 
observed with conventional design. 

11/01461 Cooling strategies, summer comfort and energy 
performance of a rehabilitated passive standard office 
building 

Eicker, U. Applied Energy, 2010, 87, (6), 2031-2039. 

One of the first rehabilitated passive energy standard office buildings 
in Europe was extensively monitored over 2 years to analyse the 
cooling performance of a ground heat exchanger and mechanical night 
ventilation together with the summer comfort in the building. To 
increase the storage mass in the light-weight top floor, phase change 
materials (PCM) were used in the ceiling and wall construction. The 
earth heat exchanger installed at a low depth of 1.2 m has an excellent 
electrical cooling coefficient of performance of 18, but with an average 
cooling power of about 1.5 kW does not contribute significantly to 
cooling load removal. Mechanical night ventilation with two air 
changes also delivered cold at a good coefficient of performance of 
six with 14 kW maximum power. However, the night air exchange was 
too low to completely discharge the ceilings, so that the PCM was 
not effective in a warm period of several days. In the ground floor 
offices the heat removal through the floor to ground of 2-3 W m 2 K 1 
was in the same order of magnitude than the charging heat flux of the 
ceilings. The number of hours above 26 "C was about 10% of all office 
hours. The energy performance of the building was found to be excel¬ 
lent with a total primary energy consumption for heating and electricity 
of 107-115 kWhm _2 a _1 , without computing equipment only 40- 
45kWhm -2 a~ 1 . 


11/01462 Energy conservation in the greenhouse system: 
a steady state analysis 

Singh, R. D. and Tiwari, G. N. Energy, 2010, 35, (6), 2367-2373. 

This study evaluates the five typical shape of the greenhouse for energy 
conservation in winter months for a composite climate. An expression 
for the plant temperature has been used for steady state analysis. 
Numerical computation has been carried out for the climatic condition 
of Delhi, India. The evaluation of the shape of the greenhouse has been 
done for a given floor area. Additional energy required from other 
fuels to maintain the necessary temperature has also been considered. 
It has been observed that a standard peak uneven span is suitable for 
minimum use of liquefied petroleum gas for a given favourable plant 
temperature. Experimental validation of the thermal model has also 
been carried out. 

11/01463 Energy consumption, prices and economic 
growth in three SSA countries: a comparative study 

Odhiambo, N. M. Energy Policy, 2010, 38, (5), 2463-2469. 

The causal relationship between energy consumption and economic 
growth in three sub-Saharan African countries, namely South Africa, 
Kenya and Congo (DRC) is considered. Prices are incorporated as an 
intermittent variable in a bivariate setting between energy consumption 
and economic growth - thereby creating a simple trivariate framework. 
Using the ARDL-bounds testing procedure, it is found that the 
causality between energy consumption and economic growth varies 
significantly across the countries under study. The results show that for 
South Africa and Kenya there is a unidirectional causal flow from 
energy consumption to economic growth. However, for Congo (DRC) 
it is economic growth that drives energy consumption. These findings 
have important policy implications insofar as energy conservation 
policies are concerned. In the case of Congo (DRC), for example, the 
implementation of energy conservation policies may not significantly 
affect economic growth because the country’s economy is not entirely 
energy dependent. However, for South Africa and Kenya there is a 
need for more energy supply augmentations in order to cope with the 
long-run energy demand. In the short-run, however, the two countries 
should explore more efficient and cost-effective sources of energy in 
order to address the energy dependency problem. 

11/01464 Energy efficiency assessment and improvement 
in energy intensive systems through thermoeconomic 
diagnosis of the operation 

Uson, S. et al. Applied Energy, 2010, 87, (6), 1989-1995. 

Advanced monitoring techniques can play a key role in improving 
energy efficiency of operating energy intensive systems. In particular, 
thermoeconomic diagnosis aims at the determination of fuel consump¬ 
tion variation, the identification of causes of its increment from design 
conditions and the quantification of the effect of each one of these 
causes. A thermoeconomic diagnosis system installed in a coal-fired 
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power plant has been used to analyse its operation during a time span 
of more than 6 years, quantifying the effects of variations in 
components (degradation, repairing and substitution), fuel quality, 
ambient conditions and operation strategy. The diagnosis method 
proposed (quantitative causality analysis) provides a precision of ±3% 
in addressing the source of inefficiency for about 70% of the cases. 

11/01465 Energy efficient design and occupant well-being: 
case studies in the UK and India 

Steemers, K. and Manchanda, S. Building and Environment, 2010, 45, 
(2), 270-278. 

The aim of this paper was to demonstrate the relationships between 
sustainable building design and occupant well-being. It starts with a 
definition of sustainable design and well-being, and focuses on the 
relationships between energy performance and occupant feedback. 
Methodologically it draws on detailed monitoring and surveys of 12 
case study office buildings in the UK and India, and the paper uses the 
data to explore whether energy use and associated CO2 emissions are 
correlated to occupant satisfaction and comfort. The results demon¬ 
strate that increased energy use in the case study buildings is associated 
with increased mechanization (e.g. centralized air conditioning) and 
reduced occupant control. This reduced control in turn is shown to 
relate to reduced occupant comfort and satisfaction. Finally, the paper 
reveals that the reported health conditions of occupants correlates 
strongly with their levels of satisfaction. The overall conclusion is that 
energy use in typical office buildings is inversely correlated with the 
well-being of the occupants: more energy use does not improve well¬ 
being. 

11/01466 Energy-saving judgment of electric-driven 
seawater source heat pump district heating system over 
boiler house district heating system 

Shu, H. et al. Energy and Buildings, 2010, 42, (6), 889-895. 

As a renewable energy utilization system, the electric-driven seawater 
source heat pump district heating system is gaining popularity in some 
coastal areas. However, under what conditions can the system achieve 
its energy-saving effect and how to evaluate its energy-saving potential 
are not clear in practice. In this paper, an expression of the critical 
COP value of the heat pump unit for energy-saving (COP* c ) is derived 
through the comparison of the system and the conventional boiler 
house district heating system in the energy consumption respect. On the 
other hand, the actual COP values of the heat pump unit (COP h a ) are 
calculated by an experimental data regression model on the basis of the 
manufacturer’s dataset. The comparison of the values of COP/,. c and 
COPkj, makes the energy-saving judgment of an electric-driven 
seawater source heat pump district heating system and its energy¬ 
saving potential, if it has, readily available. It was found that both the 
heating district radius and the natural conditions of the seawater are 
the most important factors that determine the energy efficiency of the 
system. And through comparison, it was also found that the type of the 
fuel of the boiler has significant impact on the crucial index value of 
COP h . c . 

11/01467 From net energy to zero energy buildings: 
defining life cycle zero energy buildings (LC-ZEB) 

Hernandez, P. and Kenny, P. Energy and Buildings, 2010, 42, (6), 815— 
821. 

There are various definitions of ‘zero energy and ‘net-zero’ energy 
building. In most cases, the definitions refer only to the energy that is 
used in the operation of the building, ignoring the aspects of energy use 
related to the construction and delivery of the building and its 
components. On the other hand the concept of ‘net energy’ as used in 
the field of ecological economics, which does take into account the 
energy used during the production process of a commodity, is widely 
applied in fields such as renewable energy assessment. In this paper the 
concept of ‘net energy’ is introduced and applied within the built 
environment, based on a methodology accounting for the embodied 
energy of building components together with energy use in operation. 
A definition of life cycle zero energy buildings (LC-ZEB) is proposed, 
as well as the use of the net energy ratio (NER) as a factor to aid in 
building design with a life cycle perspective. 

11/01468 Is technological change biased toward energy? 

A multi-sectoral analysis for the French economy 

Karanfil, F. and Yeddir-Tamsamani, Y. Energy Policy, 2010, 38, (4), 
1842-1850. 

Since the adoption and implementation of new technologies has an 
important influence on the structure and performance of the economy 
in both developed and developing countries, many research papers are 
devoted to the technology-economy nexus. Motivated by the fact that 
the impact of technical progress on the demand for different 
production factors may vary depending on the bias of the technological 
change, in this paper, by estimating a translog cost-share system and 
using state-space modelling technique, to what extent the direction of 
technical change is biased toward energy and away from other factors is 


investigated. By applying this methodology to the French economy for 
the period 1978-2006 the obtained results suggest that: first, technical 
change has a non-neutral impact on factor demands; second, capital¬ 
saving technical progress is present in the majority of the sectors 
studied; third, energy demand has increased in all sectors but electricity 
and gas. These findings may have important policy implications for 
environmental and energy issues in France. 

11/01469 Modelling energy demand of developing 
countries: are the specific features adequately captured? 

Bhattacharyya, S. C. and Timilsina, G. R. Energy Policy, 2010, 38, (4), 
1979-1990. 

This paper critically reviews existing energy demand forecasting 
methodologies highlighting the methodological diversities and devel¬ 
opments over the past four decades in order to investigate whether the 
existing energy demand models are appropriate for capturing the 
specific features of developing countries. The study finds that two types 
of approaches, econometric and end-use accounting, are commonly 
used in the existing energy demand models. Although energy demand 
models have greatly evolved since the early seventies, key issues such as 
the poor-rich and urban-rural divides, traditional energy resources and 
differentiation between commercial and non-commercial energy 
commodities are often poorly reflected in these models. While the 
end-use energy accounting models with detailed sectoral represen¬ 
tations produce more realistic projections as compared to the 
econometric models, they still suffer from huge data deficiencies 
especially in developing countries. Development and maintenance of 
more detailed energy databases, further development of models to 
better reflect developing country context and institutionalizing the 
modelling capacity in developing countries are the key requirements 
for energy demand modelling to deliver richer and more reliable input 
to policy formulation in developing countries. 

11/01470 Neuro-optimal operation of a variable air volume 
HVAC&R system 

Ning, M. and Zaheeruddin, M. Applied Thermal Engineering, 2010, 30, 
(5), 385-399. 

Low operational efficiency especially under partial load conditions and 
poor control are some reasons for high energy consumption of heating, 
ventilation, air conditioning and refrigeration (HVAC&R) systems. To 
improve energy efficiency, HVAC&R systems should be efficiently 
operated to maintain a desired indoor environment under dynamic 
ambient and indoor conditions. This study proposes a neural network 
based optimal supervisory operation strategy to find the optimal set 
points for chilled water supply temperature, discharge air temperature 
and VAV system fan static pressure such that the indoor environment 
is maintained with the least chiller and fan energy consumption. To 
achieve this objective, a dynamic system model is developed first to 
simulate the system behaviour under different control schemes and 
operating conditions. A multi-layer feed forward neural network is 
constructed and trained in unsupervised mode to minimize the cost 
function which is comprised of overall energy cost and penalty cost 
when one or more constraints are violated. After training, the network 
is implemented as a supervisory controller to compute the optimal 
settings for the system. Simulation results show that compared to the 
conventional night reset operation scheme, the optimal operation 
scheme saves around 10% energy under full load condition and 19% 
energy under partial load conditions.consumption 

11/01471 New developments in illumination, heating and 
cooling technologies for energy-efficient buildings 

Han, H. J. et al. Energy, 2010, 35, (6), 2647-2653. 

This paper gives a concise review of new designs and developments of 
illumination, heating and air-conditioning systems and technologies for 
energy-efficient buildings. Important breakthroughs in these areas 
include high-efficiency and/or reduced cost solar system components, 
LED lamps, smart windows, computer-controlled illumination systems, 
compact combined heat-power generation systems, and so on. To take 
advantage of these new technologies, hybrid or cascade energy systems 
have been proposed and/or investigated. A survey of innovative 
architectural and building envelope designs that have the potential to 
considerably reduce the illumination and heating and cooling costs for 
office buildings and residential houses is also included in the review. In 
addition, new designs and ideas that can be easily implemented to 
improve the energy efficiency and/or reduce greenhouse gas emissions 
and environmental impacts of new or existing buildings are proposed 
and discussed. 

11/01472 Optimal energy planning models with carbon 
footprint constraints 

Pqkala, L. M. et al. Applied Energy, 2010, 87, (6), 1903-1910. 

This paper describes a general modelling approach for optimal 
planning of energy systems subject to carbon and land footprint 
constraints. The methodology makes use of the source-sink framework 
derived from the analogies with resource conservation networks used in 
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desorption rate and a better cyclic capacity as compared to MEA. 
Methane obtained from this process can be further used in the natural 
gas network for city. 

11/01480 Mathematical modeling of heat recovery from a 
rotary kiln 

Sogiit, Z. et al. Applied Thermal Engineering, 2010, 30, (8-9), 817-825. 
In this study, heat recovery from rotary kiln was examined for a cement 
plant in Turkey. At first, an exergy analysis was carried out on the 
operational data of the plant. Results indicated the presence of 
217.31 GJ of waste heat, which is 51% of the overall heat of the process. 
Then a mathematical model was developed for a new heat recovery 
exchanger for the plant. It was determined that 5% of the waste heat 
can be utilized with the heat recovery exchanger. The useful heat 
obtained is expected to partially satisfy the thermal loads of 678 
dwellings in the vicinity through a new district heating system. This 
system is expected to decrease domestic-coal and natural gas 
consumption by 51.55% and 62.62% respectively. CO2 emissions may 
also be reduced by 5901.94 kg/h and 1816.90 kg/h when waste heat is 
used instead of coal and natural gas. 


11/01481 Performance analysis of a membrane-based 
energy recovery ventilator: effects of membrane spacing 
and thickness on the ventilator performance 

Min, J. and Su, M. Applied Thermal Engineering, 2010, 30, (8-9), 991— 
997. 

A mathematical model was built to predict the thermal-hydraulic 
performance of a membrane-based energy recovery ventilator. Calcu¬ 
lations were conducted to investigate the effects of the membrane 
spacing (channel height) and membrane thickness on the ventilator 
performance under equal fan power conditions. The results show that 
for a fixed fan power, as the channel height increases, the total heat 
transfer rate initially increases, after reaching a maximum at a certain 
channel height, turns to decrease. A larger fan power leads to a larger 
total heat transfer rate, with the maximum total heat transfer rate 
occurring at a smaller channel height. As the channel height or the fan 
power increases, the enthalpy effectiveness decreases. Further, as the 
membrane thickness increases, both the total heat transfer rate and 
enthalpy effectiveness decrease. 

11/01482 The waste-to-energy framework for integrated 
multi-waste utilization: waste cooking oil, waste lubricating 
oil, and waste plastics 

Singhabhandhu, A. and Tezuka, T. Energy, 2010, 35, (6), 2544-2551. 
Energy generation by wastes is considered one method of waste 
management that has the benefit of energy recovery. From the waste- 
to-energy point of view, waste cooking oil, waste lubricating oil, and 
waste plastics have been considered good candidates for feedstocks for 
energy conversion due to their high heating values. Compared to the 
independent management of these three wastes, the idea of co¬ 
processing them in integration is expected to gain more benefit. The 
economies of scale and the synergy of co-processing these wastes 
results in higher quality and higher yield of the end products. This 
study uses cost-benefit analysis to evaluate the integrated management 
scenario of collecting the three wastes and converting them to energy. 
The authors report the total heat of combustion of pyrolytic oil at the 
maximum and minimum conversion rates, and conduct a sensitivity 
analysis in which the parameters of an increase of the electricity cost 
for operating the process and increase of the feedstock transportation 
cost are tested. The effects of economy of scale were evaluated in the 


case of integrated waste management. Four cases of waste-to-energy 
conversion are compared with the business-as-usual scenario, and the 
results show that the integrated co-processing of waste cooking oil, 
waste lubricating oil, and waste plastics is the most profitable from the 
viewpoints of energy yield and economics. 


11/01483 Thermal transformation of organic matter In coal 
waste from Rymer Cones (Upper Silesian Coal Basin, 
Poland) 

Misz-Kennan, M. and Fabianska, M. International Journal of Coal 
Geology, 2010, 81, (4), 343-358. 

Coal wastes produced at various stages of coal mining, washing and 
deposition on dumps are a source of many pollutants. In some cases, 
the dumped coal waste undergoes self-heating and self-combustion 
processes that reflect the properties of the organic matter present 
(maceral composition and rank) and the history of heating (rate, time 
and temperature of heating). In the examination of the coal wastes 
from the Rymer Cones dump, petrographic- and gas chromatography- 
mass spectrometry (GC-MS) techniques were used to provide different 
sets of complementary data. Unaltered- and variably-altered macerals 
(mostly vitrinite) characterize the investigated material. Vitrinite of 
elevated reflectance and massive coke particles indicate that the rate of 
heating was low and that the availability of air was very limited; heating 
took place under pyrolytic conditions. Irregular cracks in particles 
probably also resulted from slow heating. The temperature of the 
heating processes, dynamically changing in time and place throughout 
the dump, led to chemical changes in organic matter such as the 
formation of phenols and their derivatives, and alteration in distri¬ 
butions of n-alkanes, hopanes and moretanes and polycylic aromatic 
hydrocarbons (PAHs) occurring in pyrolysates. Some of these 
compounds formed as a result of the thermal destruction of liptinite 
and vitrinite macerals at various temperatures and migrated from 
within the dump. The changes that occurred within the dump are also 
reflected in values of geochemical parameters based on the same 
compounds, such as CPI, Ts/(Ts + Tm), MNR, DNR, TNR-1, TNR-2. 
Lighter compounds were probably released into the atmosphere and 
others, especially phenols that are easily soluble in water and PAHs, 
were most probably leached into deeper parts of the dump and even 
into underground waters since they are absent in some samples or 
significantly decreased in concentration. These processes probably still 
continue - it is this fact that creates a potential hazard to the 
environment. 


11/01484 Thermochemical recycling of mixture of scrap 
tyres and waste lubricating oil into high caloric value 
products 

Abdul-Raouf, M. E. et al. Energy Conversion and Management, 2010, 
51, (6), 1304-1310. 

Scrap tyres and used lubricating oils represent together growing 
environmental problem because they are not biodegradable and their 
components cannot readily be recovered. In the present investigation, 
the thermochemical recycling of mixture of old tyres with waste 
lubricating oil by pyrolysis and the value of the products obtained have 
been studied. First, thermobalance experiments were carried out, 
studying the influence of the following variables: temperature, type of 
catalyst and catalyst concentration on the pyrolysis reaction of a 
mixture of 1/lwt/wt oil/tyre ratio. These thermobalance results were 
thoroughly investigated to study the effect of the main process 
variables on yields of derived products: oils, gases and solid residue. 
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